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Thk author of this treatise'links'it right to pcknow- 
ledge the advantage whi'^i has derived from several 
documents kindly and'readily communicated to him by 
Mr. Dillon, of the bouse of Messrs. J. Morrison and Co. 
of this city. For the opinions expressed in the volume,, 
however, the author alone is responsible. 


It is (gratifying also to notice tfye cheerful alacrity 
with vjjrich the humble class of mechanics 4 uni¬ 
formly contributed their aid ^by- supplying- information 
uptiw points ‘which they are ^leculiarly qualified to ex¬ 
plain. 
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PAifr i. 

HISTORICAL ACCOUNT OK TOR RISE, PROGRESS, AND 
PRESENT STATE OP TIIE CULTURE AND MANUFACTURE 
OF BILK. 


CHAPTER 1. 

(HISTORY OF SILK, T* TIIE PERIOD WHEN SILKWORMS 

• 

WERE Filin' INTRODUCED INTI? EUROPE. 

TIME OF I1\ EASIEST USE UNCTIItAn. — FIRST PRODUCED AN® 
ADOPTED IN TIIHBEANT."—CiyVA fHE COUNTRY OP T'flp SILK¬ 
WORM*-THE Lillies OP THE A\?!IF.NTS»THK CHINESE OP ’^IF. 

MODERN'S.—SILK S1AMIPtCTUR eT) AT AN EARLY PERIOD IN 
TIFFJsf\M» OP#CON. —CURIOUS PROCESS. — SJLK AMONG THE 

PE RSI* N SPOILS ACQUIRED JtY ALEXANDER Tl^E GREAT.- 

ARIsTOTLE’s DESCRIPTION OF THE BgAlBYX. —ABSURD NOTIONS 
OF Dll PE RENT WRITERS.—* SILK HIGHLY PRIZED Jf? HO^E.— 
MARCUS ANTONINUS SENDS AMBASSADORSTNC1I1NA. —•PERSIAN 
MONOPOLY.— ATTEMPTS OF JUSTINIAN TO DESTROY THIS.— IIIS 
FAILURE. INTRODUCTION OF THE SILKW«RM. <STO CONSTAN¬ 
TINOPLE-IMPERIAL MANUFACTURE. —•slI.fcwORMS SUCCESS¬ 

FULLY REAlfED IN OTHER PARTS OF QRF.ECH — SURPRISlf OF 

TlA SOGDIAN AMBASSADOR.-DESTRUCTION OF MULBERRY 

CREES IN CHINA. * *' 

Silk, and the many textuses wrought from tlii# beau¬ 
tiful material, are s<9 universally and familiarly Jtnowny 
that the peculiar manner of its production % cannot fail to 
be a subjegt of interesting investigation. 
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• Jtis ^ wonderful fact, thatul^ejthick velvet and the 
stiff btocade, the thin gauze* ini' the delicate blonde, 
should all be formed fr&n the prtfluct t>f the labours of 
a little worm ; and we are irresistibly prompted to en- 
qtuie how {such results are aeCdfnplished. • « 

% To trace from their origin the progressive steps tyv 
which man has adapted to his fise the various produc¬ 
tions of nature, is rarely possible. Alt that can be.col- 
ltcfed concerning several of, the Important arts of life is, 
that they have flowed to us horn *thfi ifast, and that 
many among them have issued from China in a state of 
comparative perfectness. This is particularly the case 
with tuc subject of our pre .ent enquiry. 

it is impossible to Ax the period when man first di¬ 
vested the chrysalis of its dwelling, and discovered that 
the little yellow ball, which adhered to the leaf of the 
mulberry tree, could be e\ Dived into a slender filament, 
and thence be made to form tissues of endless beauty 
and variety. From a certain point, wu can trace the 
progressive improvements of the silk manufacture, but 
seek in vain for authentic information respecting its 
, earliest origin : and, while compelled to a^sigr the merit 
of this* to the Chinese, we cannoi account for the degree 
of excellence which th6 art had attained previous to the 
time when even the existence of the materia became 
known in the West. This proficiency alone, however, 
affords sufdcicnt proof that the manufacture was of no 
recent or gin. The manual arts arrive at perfection by 
very slow degrees. Improvements resulting from in¬ 
vention, as distinguished from imitation, are seldom 
rapid ; and if thr position nold good as a general prin¬ 
ciple, it is more especially applicable to labours unas¬ 
sisted by any save the rudest machinery, and practised 
by a people who, so far at least as we are informed, 
could derive little aid from science. 

Notwithstanding these disadvantages, the Chinese, in 
•the remotest ages, produced sugar, silk, and many other 
manufacture?, with a degree of excellence which even 
now is scarcely surpassed. Yet while other nations have 
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been rftpidly advancing* in knowledge, they # ha«r* # re¬ 
mained stationary. fDebarred frdm intercourse with 
tlilir kind, less by th^ obstructions which they raised' to 
tile ingre®. of strangers, than by the vanity which led * 
them to make*so false an Estimate of other.nations,* this 
extraordinary people cjrew upon th<^ resources of theij 
own intelligence for discovtries the mqst ifnportgnt, and 
punsued them to ^n useful tend wtth industry the most 
persevering. . Their iiMiistvy remains^ but the inteBi- 
-gence to which it "owed its principal value appears to 
have been arresfed.* • In the faculty. # of imitating, they* 
are still considered unrivalled : bu^ this is 9, tyiality 
whicli would seein to place* them in the tjain of other 
nations, rather than as taking lead in discovery ana. 
civilisation. 

The first, introduction of Indian luxuries to the know¬ 
ledge of the ancients, was •accompanied by the moSt - 
fabulous accounts of the regions of their production*and 
gave occasion for many absurd speculations. This stat<n 
of ignorance was^ no doubt, in a great part owing to 
the peculiar policy of the Chinese, who, habitually g.nd 
exceedingly jsalons of all other people, enveloped the 
practice of their*various arts in* so much mystefy, that 
stratagem was often baffled in .the erfdeavour to unravel . 
it, leaving us ^indebted \ior the elisclosurc to fortuitous 
. circumstances. # 

In the attempt here made tj> trace, fr&m the dark 
ages of antiquity to the present time, the piygrcss of a 
trade and manufacture so widely diffused ovef the ci¬ 
vilised worfd as those of sjjk, chronologicqj order is fol¬ 
lowed as closely as the nature of the fnqmiry will* pesmit. 

Reasons Already stated lead us to consider it probable 
that the inhabitants of Chiqa enjoyed, the use of silk 
from a period greatly anterior to ifs introduction else¬ 
where. By the written record!? of that country, we are 
told that the art of converting to their own advantage 
tfce labouns of the silkworm was known and practised 
among them 2700 years before th£ cbinjnencement of 

* JJote a. • 

B 2 
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the phris^jan sera. Their most arwyent authorities re¬ 
present die empresses of China surroundeck by their 
women, engaged «in the .occupations of hatching and 
rearing silkworms, and in weaving tissues fgroih their 
produce. To r the empress Seedling-shee, uieVconsort of 
Hoang-tee, is ascribed the honour of having first ol> 
served £he silk produced by rfhe worms, o£ unravelling 
their cocoons, r» knd of' working the fine, filatiient intp a 
web #f cloth. r 

Silk is described by the ancients as criming first from 
ilerica pr Sereinda , that ‘partcof JncJia winch lies beyond 
the Ganges. Seres is tye designation given by the 
Greriks ‘and Romans to the <people who inhabited those 
remote regions, and Sertsfiida is, apparently, a compound 
of Seres and Jndi. The latter is a general term, applied 
by the ancients to all distant nations, with as little pre- 
cfcion as India is now used toy modern Europeans. 

Itis now so generally admitted that the Seres of tjie 
ppcients are the Chinese of the moderns, that it is un¬ 
necessary to enter into any c[iscus&ion in proof of this 
belief. Se is the fiame for silk in the Cninese language ; 
tfeisj by a faulty pronunciation, not uncoipmon. in their 
frontier provinces, acquired the final ^ thus dianging 
t the f word into Ser, the vef-y name adopted'by the Greeks. 
We can, therefore, hardly do\ibt that these obtained the 
name, as well as the material itself, first from Clpha. 

The labours of the silkworm, whose produce holds so r 
important a place amring the luxuries of modem life, 
were, until the time of the emperor Justinian, wholly 
confined to China. Long before that period^ however, 
not pnty were neahpfactujes bf silk introduced among 
the nations which then engaged in commercial pursuits, 
but the raw material gave employment to extensive Ma¬ 
nufactories in Persia Tyifcf Berytus, and elsewhere. 4 

The celebrated historian Ampiianus Marcellinus de¬ 
scribes ‘ die Seres as a sedate and gentle people, who 
atoid ah, contentions with neighbouring nations, And are 
therefore exciqpt from the miseries and alarms of war. 
Being without the necessity for using offensive weapons. 



CHAP. I. 


HISTORY OF SILK. 


15 


they are even unacquainted with them. Blessed # with a 
fertile soil, an 4 a delicious and salubrious climq^e, they 
are w represen ted as passing theiP happy dftys in the most 
perfect* tranquillity afld delightful leisure, amid shady * 
groves fanpecb by gentl# breezes, and prodqping fleeces 
of downy wool, which, after being sprinkled wfth tvater, 
ts combed off in th^fingst thread* and woven into 
sericum.* • . t • * * •, 

* Marcellinus prdfeeed§*to describe the Uteres as being 
content .witfy* their,owi\ felicitous condition, and*sa re¬ 
served in their •intercourse with the rest of mankind,* 
that when foreigners venture within illeir boiftdaries for 
wrought and unwrought sillf» and oth*er valuable articles, 
they consider the price offered ia silence, ^tnd transact 
their business without exchanging a word ; a mode of * 
traffic which is still practised in some eastern countries. 

In the island of Kos, sigiated in the Archipelago 
t silk was manufactured at a very early period. Aristotle 
relates, that bombykia, or the stuff produced from' the # 
b\.mbyoc (the silkwornf), was re-spun and re-wove by 
the industrious wffinen of this island. HPamphila is cele¬ 
brated as the inventress of thig process. She unwfr^ 
the precious mafprial *to recom^osS it in her loc«n into 
fabriqp of a nfbre extended texture*; thus convCrtyig 
the sub|^antial silks of thg Sefes into thin transparent 
gauzes obtaining in measure wliat was* lost in sub- 
*6tance. Attempt! have been made to rob the inventress 
of all the merit belonging to this process, by identify¬ 
ing the bombykia with the raw material* wni<jh, it is 
said, Famphila and her nymphs procured from Seres, 
and spun and wove into seficum or sifk* *But the fact 
of the rewe^ving rests upon too good authority to* be 
doubted. It will be seen that the Roman ladies subse¬ 
quently adopted this Pamphilita pro<^ss.* 

Pliny asserts that .he^bombyK was a native of Kos; 

' but it is not probable thafc the women of tha£ island 
would, 4n such case,4iave recourse to the laborious opei* 
atfon of converting foreign finished goods ij^to threads for 

“ * Note R .* * * 
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their (jwn weaving. It is, tliescfoeg, only reasonable to 
suppose that whatever manufjtctif|e was ^arriqfl on from 
the raw material, was,*like ttyaUof 'byre or Beryius, 
composed of uiiwrouglit silk imported from t\\p Hast. -It 
is urtentionqd both by Theophwfts and Zonafps, tlieBy- 
zantifte historians, that before silkworms were brought 
lo Constantinople %n ^he m^ddlff of the sixth century* 
no person in, that Capital Ignew that sijk was produced 
H a worm ; sf tolerably strong«§viddhcc that none wtf/e 
reasetf so near t<? Constantinople's Kosr* *, 

• Among all the ri(!h Inat^riqjs gathered from various 
countries for the Embellishment of the celebrated temple 
of Solomon, no mention *is^ made of silk. The costly 
Vloths used *at its deification, and appropriated to the 
' service of tlie’priestliood, are described as being of the 
finest linen. In Jerome’s translation of the Bible, we 
£ml sericurn enumerated %ynong other articles of com¬ 
merce sent to Tyre from Syria, 588 years before Christ. J 
The supply must, however, have been exceedingly scanty, * 
since, on the rebuilding of the trtnple, which was com¬ 
pleted sixty-four* years after the lastAnentidhed period, 
|Ji<5 records of the Jews f niake no mention of J^ie substi¬ 
tution of silken for linen fabrics, ‘as might reasonably be 
ejected among a •people wfio introduced so inutii, mag¬ 
nificence into their religious ^ifes. # 

The viCtorfous army of Alexander tliE Great brought 
home, amoitg other eastern luxuries, brought silks fronf 
Persia. This ambitious conqueror, while eagerly intent 
upon adding to bis dominions, was desirous also of ex¬ 
tending the boundaries of knowledge ; noj forgetting, 
amid his iifsafciabje lust of* empire, the more rational 
counsels of his learned preceptor, Aristatic, that he 
should explore the arcana of nature. To facilitate this 
object, Alexander fpok vrilh him, in his Asiatic expedi¬ 
tion, lOOG^inen, whose sole employment it was to collect 
animals, either by fishing, hunting, or hawking: these 
Were, f/om time to time, carefully transmitted Mor the 
inspection of^the philosopher ; and for his further en¬ 
couragement in thJ prosecution of liis enquiries, # Alex- 

• * NoteC. 
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ander.presented hip with the Bum of 800 talents. So 
well did* Aristotle «p4ail* himself of these opportunities 
afforded by hi» royal pppil, tlAt although his writings on 
natural l^story are the most ancient extant, tliey are ye£< 
<ound to Jie fnore corrffe* than those of maqy who^wrote • 
at later periods on that branch of science. • • 

Aristotle.certainly %ivt$ the best* account of the silf- 
wyrm that is to be found yi any fitcienfr author, describ¬ 
ing it as a horneft worm, which passes*thrQUgh several 
transforinajtionS, and produces bombykla. It is remark¬ 
able, however, <hat, # although •infinite in his description 
of the worm, he yet fails to dndicotfi the cdfcmtry of its 
origin. • * • # * 

Pliny, whose writings afford evidcnc£ of so mu6h 
erudition, has given an account of the silkworm whiefi 
greatly varies from that of the Grecian philosopher. 
Assyria is assigned by the Homan naturalist as the native 
country of the bomt>yx; and he transplants Famphila and 
her manufacture to # Ceos, an island on the opposite side 
^>f the iEgean Sea, nf i ar to the coast of Attica. He tells 
us, that ffie stuff* which tiie women <Jf Rome unravelled 
and wqye anew, was made *from a woolly subs&ff^pe, 
combed ny tTie »St'i ts*from the leaves of trees, tmd that 
drapc»ics forftied of this material «were imported from 
the country of the SerA. f * 9 

During a period of nine centuries foffowfhg the time 
1 of Aristotle, vjffious writers* asserted thaft sericum was 
made, cither from fleeces growfftg upon trees, 

a • * 

“ Vclleraquc ut foil is dcpoctant tenufc, Seres, —”*f- 

from the* bark of treespor from flowcas. V 7 ith that 
confusion $>f ideas which was unavoidable in atteihjiting 
to* describe what they did not understand, these writers 
#ninglcd together what they «had heart! or read of silk- 
worins feeding on mulberry Jpaves, with catton growing 
upon shrubs, with flak, *yul with coir, or the inner rind 
of the cocoa-nut. » Some few authors came nearer to^he 
•truth, and stated, that the silken filament was obtained 

t * Note D. t Virgil. * 

• B 4 * 
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from a^ species of spider or beetle., ( So slowly was the 
truth' or^ fiiis point disseminated,*even ajnonp learned 
men, that Isidoius, bishop of Hjspalis in Spain, though 
lived a century after me introduction into Europe of 
silkjvorms and the manufacture <uf silk, wus 'wholly ig¬ 
norant upon the subject, and servilely copied Pliny; so 
pfame is the scholar to obtain his information from books, 
rather than to tt ssek. iCv accurate ideas in the study .of 
things. a •*# 

Sil/c tvas very little known in Europe before the reign 
c r Augustus, and, during a Jong succeeding period, if; 
remained ^Xtremelycpstlyonly a small quantity reach¬ 
ing the imperial city, by a circuitous and expensive land 
add water carriage 

v In the reign of Tiberius the use of oriental sericum 
was appropriated in Rome wholly to women of rank. 
Mqn were restrained by a law of the senate from cloth¬ 
ing themselves with such effeminate apparel. This pro¬ 
hibition did not indeed prevent their using, during the 
heat of summer, the lighter and inferior fabrics of Cos,- 
notwithstanding the disapproval of the graver people, 
whose frowns proved of little effect in counteracting the 
incitements of vanity. The extreme ^slightness and 
transparency of tliesa textures, which were also adopted 
by such females as cou^l not procure the more costly 
stuffs, furnished occasion for the censure and ridicule of 
the moralists knd satirists of more than a century.* 
Further tp gratify thfc tastes of those whose circum¬ 
stances did not allcw them to adopt the 1 ' use of so ad* 
mired a material of dress, a fabric was invented, in 
which, the costly fUafcent was interwoven with a cheaper 
material. This manufacture was called sub-sericum, 
and was worn indiscriminately by males and females. 

The accumulating wealth’and increasing luxury of th£ 
Roman people caused the demand-for silk manufactures 
to increase faster than their supply, and their price be- 
canfie exorbitantly high. In the second cen'ury, the 
emperor Marcus. Antoninus sent, on this account, am* 

* * Note EL 1 • 
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bassailors to China, jn ouder to open a more*direct com¬ 
mercial intercourse with that country.* These ambas¬ 
sadors proceeded to tli^r destination by the wav of 
Egypt ini^India. The annals of the Chinese historian € 
¥en-hien-1jln$ record tHI» embassy, whidh djjl notppfre 
• more successful than embassies to China m other* days 
Aave been. Jhe Persians yere, for Untunes, the chan¬ 
nel # of communication between ftbfne and China, and 
tllfeir caravans, laden with merchandise" trayersed .the 
whole extent V Asia, fftm the Chinese 6cean to the sea- 
coast of Syria. • , ( • m • 

The price of silk in Rome, £urin$\he thinl century, 
must have been very high, when, amitl the grossef enor¬ 
mities and more wanton prodigalities of Heliogabalusf 
it is yet deemed worthy of mention and accusation, that 
he habited himself in a garment made wholly of that 
material, and which was th#nce called a holosericum * 

H In the latter part of the same century we find the more 
prudent emperor Aujelian refusing to the entreaties of # 
his empress a similar luxury, alleging that such could 
only be obtained if! exchange for its wdlght in gold.t 
The luxurious habits of thf Romans accompanied 
them to iTyzantigm/ and offered a'rich harvest the 
Persian^ which* they were long* enabled to reap, owipg 
to their jgionOpoly of th# tjade Yjpth India and China. 
This de^rc of dbtaining a continued supply of luxuries, 
V> which the former had been lonp accustomed, has been 
much censured, as evincing degeneracy from the sterner 
virtues of their ancestors. It would be difficult, however, 
to show tha£ ^ le Romans of the fifth century, employing 
their superfluous wealth in*giving a jftofftable dfrectforf 
to native industry, while encouraging that commersial 
enterprise to which the^ were indebted for imported gra¬ 
tifications, were inferior to th§ir ruje forefathers, who 
followed no trade save Jhat of* the sword, %nd whose 
commerce with other countries consisted in wat, and 
rapine, %nd,desolatiofi. • ® 

Persia, in the prosecution of this intermedial traffic, 

• * • ■ 

• ^Note F. m f Note G. 
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furpiqfied silks to the inhabitants*^* Constantinople at 
prices §ut of all proportion with Sneir cos^ in the country 
of production.* Their tfede needed the*in fusion of some 
of the modern spirit of competition, so useful* to the 


gfe^t classtof consumers; or kprobably as .trammelled 
^by the rfigulations and exactions of an arbitrary govern¬ 
ment. „ ■ f « t r 

The Romans bein^ at w^r with jlie. Persians ir^ the 
reign of Jjistinian, that inonaroh endeavoured to obtain 
supplies of Indian produce for his subjects through other 


•chamois. For this purpbse he sent embassies to Elasbaan, 
king^oi* Axuma/^and j^simiphoeus, who governed the 
Holnefites, in Arabia Feliis, then tributary to Axuma. 
^Stimulated T>y the dtsjre of gain, these princes fell 
readily into the views of Justinian; hut, through their 


deficiency of skill and experience, were little able to ful¬ 


fil their commercial engagements; and the price of silk 


rose in Constantinople to a height which obliged even „ 
the most luxurious in a great degree to forego its use. 
This state of privation mut$ not'be altogether ascribed 
to the external ‘relations of the imperial government. 
/tAe Phoenician manufacturers were still filling to sup¬ 
ply their silken fabrics; but Jilstivian, witli short¬ 
sighted rapacity, •injur6d the trade, by burtheuing the 
importation with heavy duties,’ and still more „by regu¬ 
lating the prilfce at which merchants were allowed‘to dis¬ 
pose of their merchandise. The arbitrary orders of the 
emperor bunted this'‘price to a rate which, when con¬ 
verted into English money, was equai to 4 1. 1 5s. f)d., 
estimated in gold, for the pound avoirdupois. This 
pripe \fras really greater than a similar amount at the 
present day, the value in exchange of the precious metals 
having been much reduced by tipi greater richness 6f the 
mines since discovered, *■ &nd by the superior methftds 
USed for working them. * This interference of Justinian 
was enforced with the greatest strictness; the merchants 
Engaged in the trafiic were ruined the scarcity* of silk 
at Constantinople was converted into absolute privation; 
and 1 the revenue of the emperor, the iinprcvement of 
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whiclw was cloubtl^s the great motive for* interference, 
suffered jn cqpsequettce.* • * 

• The commerce of fye Koreans w%s in this state, as 
regarded^hc article 6f silk, when they obtained relief in 
•o \cry ^Struordinary •a«d unexpected manner. Two 
Persian monks, having been employed as'missionaries in 
* some of the Christie churches, tvliich, according fo 
Cosmas, were .already esjpblishtfl'iif digerentf parts of 
<ndia, had penctftited®into the country # of the Sere^, or 
China/ *‘Yh«rc„ amfylst their pious weeupatiofls* they 
viewed with a* curious eye the •common dress of the 
Chinese, the manufactures of sillT^ftnd the? ijjyriads of 
silkworms, whose education, either bn trees or ia houses, 
had once been considered the labour.of (fhcens. Tltfy 
soon discovered that it was impracticable to transplant 
the short-lived insect, but that in the eggs a numerous 
progeily might be preserve^, and multiplied in a distant 
climate.” * They observed with interest the labours of 
the little creature, and strove to make themselves ac¬ 
quainted with all £lrt; manual arts employed in workiiq; 
lip its prdtluctiofts into so great a variety of fabrics. On 
their return to the West, instead of communicating«tlfeir 
knowledge tfiu^ acquired to their Own countrymen, tliey 
proceeded ontto Cori stan tiTio]>i£. The prospect of gain, 

or, as^some have asserted^ an*indignant zeal, excited bf 
secin^a lucrative branch of commerce engrossed by un- 
* believing natiorifc, prompted them to impart to the em¬ 
peror the secret, hitherto so welFqireserved bjr the Chinese, 
tliat silk was produced by a specie^ of wdfrq; 'and to 
acquaint him with their belief that the eggs of these 
might be successfully transported, ami tilt inserts propa¬ 
gated in bis dominions. They likewise explained to 
Jifttinian the modes of preparing and ifianufacturing tlie 
•lender filament, mysteries hitherto jd together unknown or 
but imperfectly understood in .Europe. By the promise of 
a great reward, the monks were induced to teturn to 
Chinn, and there, with much difficulty, eludingjthe vigil- 

* Robertson's Disquisitions on the Commerce of India D'Herbelot, 
Biblmth Orient, art Hnnr. Procopius, Hi#. Aicdk. CJibbon^s Dec^ne 
and Jail of the Homan Empire, chap xl. . 
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ant jealousy’of the Chinese, they succeeded in obtain¬ 
ing a quantity of silkworms* eggs. These ithey-concealed 
in a hollow cant, and at;length, in the r year 552, co«- 
, veycd them in safety to Constantinople. The<eggs were 
hatched in the proper season by che warmth of manure,' 
and the frorms were fed with the leaves of the wild, 
mulberry tree.- Tlfese worm*, ih due time, spun their 
silk, ana propagated’ Inder *he careful tendance of the 
monks; who also instructed the 1 -Romans in the whole 
process of manufacturing their production.* . 

- The ^insects thus produced v erg the progenitors of 
all the g^nfcrations^ of silkworms which have since been 
reared'in Europe ancl the wet tern parts of Asia,—of the 
countless myriads whos^ ponstant and successive labours 
are engaged in supplying a great and still increasing de¬ 
mand. A caneful of the eggs of an oriental insect thus 
became the means of establishing a manufacture* which 
fashion and luxury had already rendered important, aqd 
of saving vast sums annually to European nations, which 
in this respect had been so long dependent on and. 
obliged to submit tb the exactions of their oriental neigh- 
bofw. _ , ? 

The desire of augmenting his revenue, that powerful 
motive with rulers Loth ancient and modern, induced the 
emperor Justinian to talc? the inf ant manufacture into his 
own hands : it was conducted under the management of 
his treasurer f and the weavers, apparently those brought 
from Tyre ?.nd Berytus/as well as others instructed by 
the monk?, were compelled to work in the imperial ma¬ 
nufactory. 

'Tfye altered* o ; rci£nstances wherein the manufacture 
was *hus placed^ wrought a corresponding alteration in 
the mind of the emperor as to tfye price which it was 
fitting should be paiefc by his r subjects for the indulgence 
of their vanity. Silks of the imperial manufacture were 
sold at prices prodigiously beyond those which he had 
formerly prohibited as excessive. An ounce weight o£ 

* Procopius. De Be'loGothicoJib.lv. c.17. Theophan. Bysant apudFho. 
tiu'n. Tlleophylact lib. viii.'et apud Photium. Zonaras, vol. ii ! . p. 50. edit. 
1657. • . v 
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the fabric thus manufactured could not * be obtained 
under thp price of si*. pieces of gold. The article was 
thus rendered dghtfold more expensive than it had been 
under thtyestriction Before the silkworm was introduced^ 
4This wasprice demanded for common colours^ tut 
when tinged with the royal hue, the fabric inTmetiiatel'j 
"assumed a quadruple talug. » # # ^ 

IJnder these, circumstaitpes of •tfhperiai rapacity, the 
introduction of siHwonre could not have*much benefited 
the Roman people. B^t the exclusive rearing of«silk- 
worms, and th» manufacture 9f {heir produce, jjid not 
long remain a merely royal pijproga^Ce. Tffe discovery 
that the worm could conduct its labours with dte much 
advantage in Europe as in the^ dimes* where it first be¬ 
came the object of human attention, was quickly made 
subservient to practical utility. The mulberry tree was 
planted with eager haste, #iul vast numbers of tlieae 
valuable insect labourers were soon, nourished by their 
natural food, successfully reared in different parts oj 
Greece, and particularly in the Peloponnesus. 

The defhand fbr silk from the East diminished ; the 
subjects ^)f the Greek emperors were no longer oblT^d 
to have recourse to Persia for a supply of this mrticle , 
and jlicnce a Considerable chaflge took place in the^ia- # 
tnre of # tlie commercial fntercohrjjp with India. 

The establishment of the Turkish jJbwer in Asia, 

* about tfie middltfof die sixth century, together with sub¬ 
sequent wars, had greatly interrupted the c^avai^ trade 
between China Slid Persia. On die return of peace, the 
Sogdians, an Asiatic people, who had the greatest in¬ 
terest in the revival of thd*trade, pejstiadefl tliefTujkidi 
sovereign, to whom they were become subject, to send 
an fimbassy to Chosroes, king of Persia, to open a ne¬ 
gotiation for this purpose. *Mania(, a* Sogdian prince, 
who was appointed aiybassader, was instructed to re¬ 
quest that the Sogdians might be allowed to supply the 
Persians vjjith silk. • The ambassador presentee^ liimsdf 
Before the Persian monarch in the double character of 
merchant and envoy, carrying witlf him many bSles df 
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silker merchandise, for which he hoped to find pur¬ 
chasers among the Persians. But C&iosroesj who thought 
the conveyance by-teca to the Persian Guif more advan¬ 
tageous to his subjects than this proposed traffic, was not 
disposed to 4c.nd a favourable *fear to the legation, and 
rather uncourtcously showed his contempt of the Sog- 
dian traders. He bought up t^e whole of the silk which 
the ambassador* had carried with him, and immediately 
destroyed it by fire, thus giving the most convincing 
proofc of the little''value which it held hi Kis estimation. 

1 Aftewr this the Persians ard Chinese’ 1, united against 
the Tyrics*, who, to strengthen themselves, sought an al¬ 
liance with Justin, the emperer of the Romans. Maniak 
was again appointed ambassador, and sent to negotiate 
the terms of the alliance ; but disappointment, though 
from a dissimilar cause, attended this his second em¬ 
bassy. The sight of silkworms, and the establishments 
for manufacturing their produce, in Constantinople, were 
ps unwelcome as unexpected; but lie concealed his mor¬ 
tification, and, with perhaps an overstrained civility; 
acknowledged, that the Romans were already become as 
expert as the Chinese in 'he management of the worms 
and thcPtnanufacture of their silk.*' 

( The Venetians, soon after this time, opened comner- 
• cial relations with the Greek empire, and continued for 
many centuries the channel for supplying the western 
parts of Europe with silks. The estimation wherein 
this manufacture was held continued sufficiently high 
for it to be considered worthy of being made a regal gift. 
It appears that in the year 790 the emperor Charle- 
irihgnc sent two ^ilkffn vests to Offa king of Mercia. 

Io was fortunate for the European admirers of silken 
garments that they Fere thus rendered independent of 
oriental supplies ; for, in fne year 877, Baichu, a rebel, 
made himself master of most part,of the Chinese empire. 
When Canfu, the port of resort for foreign merchants, 
fell into «liis hands, he wantonly massacred ajl the in¬ 
habitants, amoQg whom it is said there were 120,000 

i “ „ 

* Gibbon’s Decline and Fall of the Roman Empire, chap. xhi. 
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foreign merchants, consisting of Mahometans, Jews, 
Christians, and Pers£e # s. . The number must, doubtless, 
have been* greatly exaggerated #)y the historian %li this 
occasion ; but the population of Canfu must have been 
jjpry grcat,*orgio writer 0 would have ventured upon re- • 
cording so "vast a number of sufferers. • * 9 . * 

• This savage *monste% Baichu, not aeon tent with war- * 
ring on his # flwn species, tended Jiis cruelty those 
in^eCts which were*here # so peculiarly the*care of man; 
devoting, to indiscriminate destruction aty those trtfes'on 
which the silkworm was nourished, and consequently m 
entirely destroying the silk trade during his reign* To 
complete the ruin of the countfy, he*^practised suplf ex¬ 
tortions upon foreign merchant, # that during his sway 
they altogether gave up trading Vith Cfhina. • 

In die year 938, according to Massoudi, Canfu had 
recovered from the calamities thus inflicted, and agair^ 
became a place of resort to *tlie Arabian merchants as 
weH as for trading vessels from India. 

. Many hinds of silR. ^manufactures, such as velvet, da- • 
mask, and «atin, remained•unknown fyr a long peiiod 
after this, during which time silk fabrics continued tojbn 
wrought fit intreasiqg, abundance in the Roman # terri* 
tories, lghich, eitfler directly*or indirectly, supplied most 
parts *of Europe, until tie middle of the twelfth cdh- * 
tury. . Although at this pefiod (i*l4G) thu Roman em¬ 
pire watf fast declining in the scale of nations, and its 
possessions were reduced within yearly the same limits 
as bounded modern European Turkey before its lati* dis¬ 
memberment ; still, even in their degenerate state, its 
once powerful people continued to excal other nations of 
Europe in tljp quality and variety of fheir manufactuVes, 
and in tlie ingenuity of tlieir auisans. 'Shey alone pos¬ 
sessed the valuable brertl of ^]k WOTn * s which, 600 years 
before, had been transferred from {lie remotest extre- 
mity of the East; and ifbnt; others, up to this tune, had 
manufactured its cos^y spoils. • • 
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TUCRJE. - PRODUC^ON A* D MANUFACTUHE IN ITALY. -IN 
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1 

* ABLE GIFT TO QUEFV FfLlJgABETH.-MANUFACTURE OF .SILK IN 

ENCiLAND. — INVENTION OP THE STOCKING FRAME.-TARDI¬ 

NESS OF ITS ADOPTION. 


It has been shown in the preceding chapter in what 
manner the culture of silk was introduced, and its ma- 
‘ nufacture laid open to the ingenuity of the western 
hemisphere. The extension of this branch of human 
ingenuity was at first exceedingly slow, and we have 
seen, that for a period of 600 yervrs, it was v ,holly con¬ 
fined to the territories of the Greek en.pirc. Jts first 
diffusion followed upon die in^ asion of these territories 
by Roger I., king of Sicily, c who, not content with car¬ 
rying off th_* wealth of Athens, Thebe.-, and Corinth, as* 
some fruits of his successful enterprise, also led into cap¬ 
tivity a considerable number of silk-weavers, whom he 
compulsorily settled in Palermo, obliging them to impart 
to his rubjec'-s the knowledge of their art. 

Without stepping aside to question the o right of the 
royal maraudei thus tyrannously to sever these unoffend¬ 
ing artisans from Jhe tiej^of country and kindred, we 
may yet hr allowed 1 to express some satisfaction at the 
consequences of his cruelty., It is well for the interests 
qf humanity that blessings, although unsought md re¬ 
mote, do sometim.es follow in the train of conquest ; th*t 
warsrare not always limited in their results tothe exalt- 
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ation Af one individual,* the downfall of *anothfr % the 
slaughter*of thousands, and the misery of millvp ts, but 
sometimes provfe the harbinger* of peaceful arts, heralds 
of science* and even deliverers from the yoke of slavery 
Tir supers** tiofi. * • * , * 

# In twenty years from this forcible establishment of 
the manufacture, the sJlks^f Sicily are^ described^ as hav¬ 
ing attained a decided excellence ;*a's beings of diversified 
patterns and colours; wntne fancifully interwoven yiith 
gold ; Some* ri Silly adorned with figures ; and others 
tastefully embelfcshecj with pedals.** The industry jind 
ingenuity thus called forth, c^uld 'no\ fail t8 esercise a 
beneficial influence over the character and condition of 
the Sicilians. «■ • • * ** 

By degrees the knowledge of the several processes re¬ 
quired in the art spread over the greater part of Italy, 
and was carried into Spaii*; but it was not until the 
reign of Francis I. that the silk manufacture took 
rout in France. A^still longer interval occurred befor^ 
fts adoption in Englatfd ; and its introduction, even then, 
was very iSow. "There is no doubt, however, that the 
use of si[k was extensively adapted in this country Jn 
early perfod aft^r the* conquest ‘ for in the yea* 1251, 
at the* celebrsftion of the maVriage.between Margyet, 
daughter of Henry I ft'., ancf iyexauder III., of Scot-* 
land* ^ most ‘extravagant display of m&gnificencc was 
made, and, on the nuptial day, 1000 English knights 
appeared in cointises of silk. Itoese, however, were not 
retained during the entire festivities ,* but An Jthe next 
day were thrown aside, to be replaced by robes equally 
gorgeous and splendid. " * , • • 

At the obse of the thirteenth century, the celebiiated 
traVeller Marco Polo g*ave to the world a narrative of Iris 
wanderings, wherein is contacted a particular and interest¬ 
ing account of Cambalu, the royal city of China. It would 
be irrelevant to the subjeefcof this volume to repeat many 
detatik of its opulence ; but this will be sufficiently 
‘evidenced by showing the abundanoc of silk in which 

• Note H. 

• C 
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it tiacted, j f( No fewer,” he jnfoAns us, 14 than 1000 
carriage and oack-horsi s, loaded with Vaw silk, make 
their daily entry into the city; 'and silks of various tex- 
'*u^es are manufactured to an ,hnmense .exllent.” Hy 
descvibcf the whole country of China to be 'filled with 
great, rich, and crowded cities, thronged with manufac¬ 
turers of silk and other valuable merchandise* 

Several provinces of China are so fertile with riiul- 
befry *rees, and their climate isjso congenial to the na- 
ture'of silkworms, that fjhe quantity of silk produced is 
vei^ great. I)u liable says, “ Every body knows the 
abundance and beauty of 9he silk which is made through¬ 
out China.” , The ancients''showed their knowledge of 
etuis abundance, wften they called it the Kingdom of Silk; 
and the moderns know it from experience—for many 
nations both of Asia and of Europe draw from it the 
superabundance of its produce; and every year ships 
and caravans leave the country, laden with vast quan¬ 
tities of both the wrought and unsought material. Y$ 
although thus lavishly scut forth, still, sqcli is the 
ayaqunt produced, that silken fabrics, either wrought of 
the simple material,, or mixed wjth gold# or silver, are 
consumed throughout tlyj t empire to an alpiost incredible 
^amount. If any other proof \\pre wanting of this in¬ 
exhaustibly abundance/ it might be foun/1 in the 365 
barks, which the two provinces of Npu-kin and Che¬ 
kiang alone send every year to the court, laden not only 
with pieces,of wrought silk, satins, and velvets, of various 
kinds and colours, hut even with rich and costly gar¬ 
ments. b To tjiis evidence may also be added, the many 
hundred thousands of pounds 1 weight of wrought and 
unwrought silk f ,which the provinces pay each year, as 
tribute to the emper v r.* . r 

It has always appeared to be die policy of the rulers 
of this pempire, to restrain rather than to encourage 
a taste for commercial enterprise among its people. 
Abounding in so many productions coveted by other na¬ 
tions, it is rem?.rkatyp that they have at all times merely 

* Nouvclle Relatior de la Chine. 
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tolerated foreign g^mmerce, esteeming the gr$aV in¬ 
flux of money whiclr it' pours into their counts y as of 
ne advantage. * Possessing, umler their Varied range of 
climate, iy>t only all ‘the necessaries and comforts, bu£ 
^;ven the .luxuries of lffe, and believing jtlyit tliejt are 
^masters of every kind of knowledge^that is useful to 01 ; 
attainable bj man, tlfey ^eel themselves* wholly inde¬ 
pendent of♦foreign nationsf and affect to b>ok with con¬ 
tempt upon sfcch l5ss fiwhinate beings as are compelled 
to leave-their o\tn couiftries in search of Chinese super¬ 
fluities. * •' ^ . * 0 • 

Although the various periotjp whhp*establi sVi n*.cuts for 
the production and manufacture of silk were first intro¬ 
duced into the different countries; of* Europe may bfe 
ascertained with a tolerable degree of exactness, yet some 
discrepancies Accur in the many authors who have noticed 
‘the subject. The authorityj therefore, of those among 
them whose assertions possess the least degree of pro¬ 
bability, must be rejected. There is much discordance # 
iif the various accounts of the introduction of silkworms 
and the indhufacthrc of their produce iti Italy. 

In the jear 120.3, when the Venetians became masfViJ 
of those pfovineqp of the Greek empire which ware the 
principal seats bf the silk trade* they would hardly oipit 
or dela^ to transport tlfe nianhf^c.ture and the worms 
into their own Equally favourable climate f and it is also 
‘reasonable to imagine, that the Genoese, wlffcn they ob¬ 
tained possession of Galata, wouhMiasten to trqnsfcr^such 
lucrative branch^ of industry to their qwn codn^ry. It 
may, perhaps, be subject of conjecture or controversy, in 
what precise manner, or at what pejibd, file iirtrocjuc* 
tion took place into Italy; but it is certain that in the 
year*] 306 the rearing of silkworms^ hatf become of so 
much importance in Modena ms to yipld a revenue to the 
state, and that this city had arrived at so irtuch excel¬ 
lence in the production, that its silk was then esteemed 
the best in JL«ombardy. In the year 1327, it waj either 
considered advisable to augment the#revenue derived 
from the qjlk trade in Modena, or otherwise this bftnchf 
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of industry was found to be on the decline. At that 
time th#> magistrates parsed a lait, obliging every pro¬ 
prietor of an inclesure (vyithouto, howevxV, specifying the 
.extent of ground which rendereef compliancy with the 
laV,pbligatflrv) to plant at halt three irfblbsrry trees' 
^and further ordering, that all cocoons, or silkworm pods, 
produced, should be publicly s&d in th<^ market, the 
buyer and seller paying eacfcf a tax tQ the re^nue. m 
rTiU the beginning of the sixteenth century, Bologna 
wasrthe only citj of Italy which*possessfcd proper throw¬ 
ing mills, or the machinery requisite for twisting and 
prepariivg silken tihres fpr the weaver. Up to that pe¬ 
riod the Modenese were obliged to send their silk to be 
'thrown at Bologr.a. length the genius of invention 
or imitation roused them into sufficient energy to acquire 
the art of constructing and working adequate machinery 
vor their own purpose, and thence this preliminary branch 
of the manufacture spread to other cities of Italy. 

. In the year 1300, many thousqpcl people were em¬ 
ployed in the silk manufacture at Florence, where it 
was then followed in a much greater degree than in any 
pther of the states of Italy. - 

No* only was the manufacture ■ adapted likewise in 
Venice, but it waw held in such high esteem, '.hpt the 
business of a silk factory was considered a noble employ¬ 
ment, and might be practised without degradation by 
the higher classes. This was equally che case with two 
other traces, — those mf the glass-maker and druggist, 
which brought no contamination upon nobility in Venice, i 
In a country where wealth was concentrated in the hands 
of Jhe'poweifvil, it 4 was no doubt highly judicious thus 
to'iencourage its employment for objects of public ad¬ 
vantage. A feeling, more or less powerful, has always 
existed in the minds of She high-born, against the em¬ 
ployment of their time and wealth to purposes of com¬ 
merce hr manufactures. All trades, save only that of 
war, s&em to have been held by ‘hem as in some sort 
degrading, and tat little comporting with the dignity of 
aristocratic blood. 
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The .total expulsion $f the Christians * from Syria 
occasioned Eg^pt to became once more an eritrejvot* for 
thg greater part* of the # trade hetweerj the eastern and 
western regions of the world. ’ The Egyptian govfern- 
jpent made -thf monopoly jtlius enjoyed by its subjects a* 
fruitful source also of revenue, and imposed vc.y heavy 
Auties upon the transitsof merchandise. JVJarino Sanuto,' 
a noble Venetian, indignant at the* imjfositions tu which 
the European trador w|j^ subjected, and burning more¬ 
over with trfic catholic. zeaP, addressed, a work to ) the 
jjojie under the qpaint tjjleof “ fiewets of the Faithful/*, 
in which he proposed *to suppress tke Egyptian frade by 
force of arms. This produ^idh doefi not, howevei* ap¬ 
pear to have been owing to the sydden ebullition of aiP 
evanescent interest, hastily sent'forth for the immediate * 
relief of his oppressed fellow-Cliristians: it was begun, 
as fie informs us in his preface, in the year 1306', and 
was presented to his holiness in 1321; during all which 
‘ period of his literary labour, the objects of his zeal were 
left exposed to all th£ grievous exactions of the Egyptian * 
govern men Is Viewing wifli envy and displeasure the 
vast amount of profits which the sultan and the Saracens 
derived fifom the tracks in silk and* sugar, he derails a 
plan wfyereby this source of* prosperity might at once be 
turn eel from the race ofi unheheveTs. Observing tfiat * 
silk yjas already produced *in considerable quantities in 
•Apulia,•Romania* Sicily, Crete, and Cyprus, and that 
its production might be still fufjhcr extended in those 
places, he solemnly adjures every good CkristiAn to 
refuse the purchase of any merely suspected to have 
come from the dominions ’f the sultan. All direct iiv- 
tercourse wjtli the unbelievers is ol‘ course to be ‘for¬ 
bidden ; and this prohibition to be strietty'and universally 
enforced by stationary armed, galleys-for the intercepting 
of illicit traders. In conclusion, tfiis crusader against 
stuffs and condiments, ^witji all the intolerant bigotry, 
unreliered and unredeemed by the chivalrous during, of 
Godfrey de Bouillon or our own lionjhearted Richard, 
calls upon the captain of the holy riiurcfr to wage pert* 

• * tf! 3 
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petual and equal war against the Saracens and those 
perfidious* Christians who infringe his commands by 
trading Vith the unbelievers ! . ' 

It is recorded that Henry V. of England, on his in¬ 
vasion of France, which led to f he celebrated victory of 
Agiflcou: % occupied, by himself and his suite", two ves¬ 
sels, which were fitted up with °11 the magnificence of 
regal splendour. The one wuich had the hbnour of con¬ 
veying his august person was called the King’s Cham¬ 
ber,' add was further distinguished by ja sril of purple 
.silk, on which were richly erhbroidered the arms of 
Franck anl England. Henry's mincf was not of an 
order to give way ti the incitements of such luxury; and 
he must havr been far f tOQ,much engrossed by the mighty 
‘ project in which a he was embarked, for the indulgence 
of such a weakness. He could only, in adopting a show 
of magnificence so unusual, have been actuated by the 
desire of dazzling the minlls of his unenlightened fol¬ 
lowers, and of exciting them to repose additional con¬ 
fidence in so potent a leader. 1,1 , 

Spain, as well ,as Italy, had at this time xpade consi¬ 
derable progress in the production and manufacture of 
giik. When Ferdinand ‘V. conquered GrmacL, and put 
an end to the Moorish power in Spain! ,he found there 
numerous establishments for the production of Silken 
fabrics, which were Rivalled by others, carried on in 
Murcia and .Cordova. „ 

It is said that the firrf introduction of silk into France 
was accomplished by Louis XL, who obtained workmen 
from Gdnoa, Venice, and Florence, and established diem 
at Tours in J:he year 1480,, under very extensive pri¬ 
vileges. It do%s nut, however, appear that much pro¬ 
gress was mad'* in the manufacture until the reign of 
Francis I. During the tjme th?.t the French possessed 
the duchy of Milarf (1521), artisans were thence pro¬ 
cured, v'ho introduced tlife manufacture into Lyons under 
tlie fostering protection of the monarch. 'The pqople of 
France inade a rapid progress in this pursuit ; and, ip 
addition to those'of Lyons, many manufactories were 
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speedily established in others of the southern provinces, 
supplying sufficiept ior their own consumption, an,d ^oon 
afterwards ev#n a superabundance for competition in 
foreign markets* furnishing mdhy parls df Europe with 
the fruits #)f their newly cultivated art. In particular^ 
"France for m£ny years derived considerable wealth fr&m 
^prosecuting this branch of trade with England.' 

According to Tliuaftus,. the first introduction of the' 
% silkworm iflto France was during tile reign of Francis I. 
This author relates that* flourishing establishments for 
rearing'silk worifis were'jhen to be found in Provence, at 
Avignon, and feyons. »Mjuch attention was bestowed 
upon this subject at Fontainebleau', but the climate did 
not prove congenial to the habits of the insect. • 

In the year 1554, a sumptuary law liras made iii 
England, during the reign of the arbitrary and tyrannical' 
Mary, whose declared object was the encouragement of 
home manufactures, and to restrain the growing vanity 
of the lower classes of the people. This statute, which 
affofils evidence of $he increasing intelligence and grow- 
Jhg comforts of the "middle class of English citizens,' 
enacts, “ That Whoever shall wear siik in or upon his 
or her h^it, bonnet, or girdle* scabbard, hose, shoes, or 
spur leather, sljgll be imprisoned Auring three months, 
and •forfeit tei? pounds excepting!from this restraint 
magistrates of corporations, and all other persons of still*, 
higher ^condition. In the first year of the reign of 
James 1. this alfeurd statute was repealed. 

Guicciardini, in his description of the Netherlands, 
gives a long account of the prosperity of the city of 
Antwerp in the middle of the sixteenth century, which 
shows the great trade then existing in siik, and points 
out the countries which exported or imported that article. 
The merchants of Antwerp exchanged at Bologna their 
dwn serges and other stuffs, tapestnes, ‘linens, merceries, 
&c. for wrought silks, cloth of gold and silver, crapes, 
&e. To Venice they sent jewels and pearls, and the 
doth Fnd.wool of England, and received in return the 

c 4 



24 


SILft. MANUFACTURE. * 


PART I. 


finest and richest wrought silks, &c. Naples took from 
them olothji of their own and t>f English manufacture, 
stuffs, tapestries, &c., aad returrifed raw* thrown, and 
wrought silks, &<?. Sicily obtsdne^l from them sergfib, 
$loths, &c., and paid for them in cotton, silk ; a&c. The 
consigmqcnte,of Milan were "pepper, sugar, *&c.; the* 
returns, wrought siycs. To Florence and Genoa, woollen* 
stuffs, l£nglishr wqol, &c.: tligp imports, from the first of 
these places were very fine wrought silk; and fTom Genoa, 
otlvar wrought silks, satins, gnd*ftlvet. % 

It* would natutally be imagined, from this view of the 
trade nf Antwerp, that its citizens Tyere Extremely partial 
to gtyinfnts of sif^r/and* that these formed a common 
article of their dress ; hut t)f all which they thus re¬ 
vived in sucli ppofusfbq, no part was appropriated to 
their own use. “ Never any country,” said sir William 
Temple, “ traded so much, and consumed so little. They 
ITuy infinitely, but it is to sell again. They arc the 
great masters of Indian spices and Persian silks, yet .. 
f wear plain linen, and feed upon theiy own fish and roots; 
they sell the finest of tlieir # own cloth to France, and 
buy coarse cloth t>ut of England for their own wear; 
t^e^ send abroad the besfc of their own bptter* and buy 
the cheapest out of Ireland or the*north of England for 
# thc*r own use. Ill short, they furnish lnfmiteMifxury 
• which they never practise, anjl traffic in pleasures which 
diey never tasfe.” * m 

It is related by Howell, in his ^ History of the 
Worljjt,” that queen Elizabeth, in the third year of her 
reign (U'jffl)), was gratified by being presented with a 
pair of knit black silk stockings by Mrs. Montague, her 
sflk^onfan, at •wlligh she was so much delighted that 
she*never afterwards condescended to wear tlfose of cloth. 

It might have been supposed thajj Elizabeth's inordinate 
fondness for dress would fiifve induced her to give evefy 
encouragement to the manufacture of so elegant a fabric 
as silk: it does not, however,* appear that much progress 
lifts ma^e in it during her reign. * Content/ probably, 
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with her own acquisition, she might be flesh jus that 
the more becoming si'keii texture should remain .■» regal 
pm^ilege; and while she displayed her own ancles in the 
delicate si 1 ken knit, was, perhaps, well pleased that her 
•maids of honour should conceal theirs under the clunky 
and inelegant cloth hose, lest, haply, among these some 
might have been found rather more beautifully formed 
than her ovn. & 

Henry VIII., that ^“lgnificcnt and expensive prince, 
could not in this respect indulge his v anity as success¬ 
fully as his daughter, and wus obliged to wear cloth 
hose, except when, by great chance, he was able to ob¬ 
tain a pair of silk stocking 1 : tor gala days from dpain. 
Sir Thomas Gresham presented Kdwajd V*. with a pr'r 
of long Spanish silk stockings; and, from their rarity, 
this offering was deemed worthy of much notice. 

The city of Antwerp, having been, taken after an 
obstinate resistance, in the year 1.585, by the duke of 
Purina, then governor of the Spanish Netherlands, it was 
Consigned during thfee days to indiscriminate plunder 
and destitution? Its rufn was a death-blow to the 
commerce of the Low Countries, and the noble manu¬ 
factures of Handers and Brabant were dispersed hito 
varipusw countries. About a third part of the artisans 
and inercliants who w* ought and dealt in silk took re¬ 
fuge* in England, where they finally settled, and taught 
those arts by which they had long prospered in their 
native land. 

By these means the manufacture was very materially 
improved in England, and became one of national import¬ 
ance, so as to be the object of royal pro dam a‘ions and 
legislative enactments for its regulation. For a long 
time, however, foreign silk goods continued to he pre¬ 
ferred in this country; and in the year 1(56*8 the tide 
of fashion set entirely in favour of French fabrics; so 
that it became a complaint that “ the women's hats were 
turned iqto hoods made of French silk, whereby every 
maid-servant became a standing rev°nue to the French 
king of pne half of her wages.” 
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Notwithstanding this predilection for foreign goods, 
which thayhave existed independently of their merits when 
compared with English fairies, that which was foreign fif¬ 
ing chosen merely because it was foreign—a sort of pre- 
l&cvgnce which is not, perhaps, jr.'thout a prraliel in even 
this Ihore«*ratidnal age,—notwithstanding this, the Eng¬ 
lish manufacture hatfgone on stead’ly advancing in quality 
and arrfbunt, so Us to afford one of the most striking 
instances on record, in which ai\ art, borrowed from other 
nation^ and employed on a 'material of entirely foreign 
growth, has been made *.t least to equal, if it dees not 
surpass, die* productions of those Countries from which 
it was derived. • 1 

f At the close of the sixteenth century, the English, 
who had previously been content to adopt the inventions 
and the plans of others, began upon that course of me¬ 
chanical improvement, which has since been prosecuted 
to such important results. "An engine for knitting or 
weaving stockings was at that time invented by theReV. 
William Lea, of St.John’s College,’Cambridge, which 
was important, not only as ic enabled. eur arcestors to 
discard their former inelegant hose, but likewise as it 
caused the English manufactures to .excel *all foreign 
production, and to be sought after accordingly.,, The 
4nv6fttion of this stocking frame enabled the manufacturer 
to export vast quantities of silk hose to Italy. ‘These 
maintained d»eir superiority for so Iotvj a period, that 
Keyslar, in his Travels /hrough Europe, as late as the 
year IT30, Remarks, that “ at Naples, wlren a tradesman 
would highly recofmnend his silk stockings, he protests 
they are right English." c 

The success attendant upon Mr. Lea’s invention was 
not, however, immediately consequent upon its introduc¬ 
tion. On the contrary, the small <use made of stocking# 
in England at that time caused the machine to he long 
neglected.; and so small was the? encouragement which 
he met with at home, that Mr. Lea was led to comply 
with the Invitation, of Henry IV. of ('ranee, and, accom-* 
psnied by seveul journeymen, established his looms for 



CHAP. II. 


HISTORY OF SILK. 


27 


a time at Rouen, in Normandy. The subsequem assas¬ 
sination of his royal^atrqn, and the consequent internal 
troubles of France, compelled Him, however, to abandon 
this establishment; ami tailing into a state of destitution, 
Jhe soon after Jtied in P%ris. 
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HISTORY OF SILK CONTINUED.—ATTEMPTS TO NATURAL- 

— f 

ISFi TIIE .SILKWORM IN DIFFERENT COUNTRIES. 

* ' £ • 

EXTENSION OF 1 HE CIU.TURK IN' FRANCE RYJIEfcRY IV.-EFFORTS 

J,\MKN I. TO I’KOMOTK THf S*A*SlV OBJECT I'J. ENGLAND.- 

III . FA 1 MIKE. —-PARTIAL AND Thall'OKARY* Sl ( Cl' SS ’IN AME- 

RIC^N COLONIES.- HJ'-NBiVAL OJ TilF I’T IN ENGLAND. 

.— SIGNAL SUCCFSi. I v INDI\.—EXERTIONS OF THE RUSSIAN 

CO KitNMENT -Sick PROl'llCED IN BAVARIA.—IN PRUSSIA.- 

„ IN TIO MAURITIUS. — NOTICE OF AN ATJTfcMPT IN SWEDEN. 

' FORMATION OF A'*SILK ‘COMPANY IN ENGLAND. ENDEAVOUR 

TO PRODUCE SILK IS IRELAND.-THIS ATTEMPT ABANDONED. 

-HOPES OF SUCCESS IN MALTA.-RECENT ATTEMPT AT ST. 

. HELENA. 


Nearly at the close of the sixteenth century, the atten¬ 
tion of Henry IV. of France was particularly turned 
towards enlarging the silk manufacturer in h\s kingdom. 
The silkworm and the mulberry tree had been previ- 
ov*dy propagated in the tyonnois Paupbincy Provence, 
and Languedoc; but the king now naturalised the insect 
* as ‘far north as Orleans, and brought silk to he a very 
general rr/uiufacturc fti France. , „ 

There had been no silk nianufactores in Paris until 
the Parisians were encouraged by him to form establish¬ 
ments* for this purpose. The letters patei.t which the king 
granted'on this occasion are remarkable, as they conferred 
on success and perseverance ; n this pursuit no smaller 
rewards than titles* of nobility. These w^e bestowed 
uptfn the first manufacturers, on condition that iliey 
should* support the Manufacture ^or twelve years. T^c 
ambition of sundry 'good citizens seems strongly to have 
excited -them to weave, ifi this novel manner, the silken 
web of their exaltation; and the manufacture speedily 
ffourishtkl. 

M^zeray says, ttt't Henry also planted mulberry trees 
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near Paris, and attempted to breed silkworms. the 
Tuileries, Foatainebkau* and ghe castle of IVfai^id. ' 

• These efforts* appeared for q time t« tte attended with 
success; d)ut later experience has shown that the silk- 
• worm cannot?be profitably propagated in any place pdPffi • 
t of the river Loire. The climate ir^ the neighbourhood 
of Paris is decidedly ffnf^yourabk to the •attempt. The 
laljpurs of the insect have/for a lorig period, been again 
confined to those* departments of the "south, whence 
Henry ’sought ft) oolorif^e his more northern provinces. 

The cuUivatian of the mulbefty\ree in France has beet? 
represented as occurring so eajjy a&.tlic beginning of the 
fifteenth century, in the retgn of Charles VIII., and its 
introduction ascribed to some of the BobleS who accois-** 
panied that monarch in his Italian campaign. Otlier 
authorities as confidently assert that Sicily was the 
country whence the mulberry was first transplanted in JO 
France. However this may have been, its cultivation 
was at first confine^ to Provence, and was not even ther^ 
Attended with much Success until the time of Henry IV. 

In his findeavburs to promote in every possible man¬ 
ner the production of silk in his dominions, this fciftg 
offered great "encouragement to th*ij cultivators flftil- 
bert^r «trees, find established "dursevies whence young 
trees \^erc freely given Go such tailed proprietors as efiose* 
to apply for them. * * 

Great anxiety has, at various times, befcn shown by 
the French government for tHW extension „of this cul¬ 
ture; but the' greatest wisdom has # not bfcep always 
evinced in the choice of means for attaining their object. 
Colbert, minister of LotfisXIV., in* h^ impatience-to 
increase tht production of silk, ditf not content himself . 
wifli merely giving trees from thq rof al nurseries, but 
also caused tliem to "be nefboved. an’d planted at the 
government expense. This .over-degree of liberality, 

however, defeated its object. The trees this easily 
acquired .were but little valued, and were either fatally, 

‘ neglected or wilfully destroyed by dp© peasantry. The 
error of. the government was by uus means sooti made 
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apparent, and a plan much more rational and efficacious 
was adopted. A reward of thiee livres was offered to 
the cultivator for every tree that should be found in a 
thriving condition three years after it had been planted, 
l^js stimulated, the cultivation was conducted with' 
greater carefulness, and Provence, Languedoc, Dauphine, 
Vivarais, Lyonnois, Gascony, and Saintonge became 
speedily covered with mulbeny trees, although the pro- 
duejion of silk was confined to ahe four first-named of 
these provinces. <■ , *■ 

f The degree of success* which* attended the efforts of 
the French Yn on arch to extend in his kingdom the pro¬ 
duction of silk, excited in Jjames I. of England an active 
. r ?**al for its imrodqction into this country. This object 
appears to Lave been a favourite with him, as he took 
great interest in stimulating his subjects to reduce it to 
p-actice. “ Having seen,” says king James, <f that in 
a few years’ space our brother the French king hath, 
since his corning to that crown, both begun and brought 
ft) perfection the making of silk in Li’s country, whereby 
he has won to himrelf honour, and to his subjects a mar- 
ve-lcus increase of wealth.”*—After which preamble, 
he^oep on to say, “ ‘diat, from the experience’ of many 
private persons who liacP bred silkworms fbr tliei” plea¬ 
sure” nothing had appeared to cause a doubt that these 
may be nourished and reared fh England, provided there 
were a sufficient number of mulberry-trees to’supply 
thdfri with food.” To rbtain this requisite, he is found, 
in the jrear l()08, sending circular letters "to all the coun¬ 
ties of England, strongly recommending the inhabitants 
to plant «mulb,rry Irees. He * directed the persons to 
whom these letters were addressed to take the oppor¬ 
tunity of the holding of the quarter-sessions, or of tfny 
other public meeting, to persuade &nd require those whe 
were able, to buy and distribute in the counties the 
number of ten thousand mulberry plants, which were to 
be .procured in London at the rate of three farthings per 

plant. Although ?t first the public feeling was averse 

, "u> 

• Harleian Miscellany, yol. ii. 
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to the. novel under£akiiig, yet the continuance of the 
royal sanction^and support, and a considerafion *ol* the 
advantages reaped by otfoer Emopean jiations from this 
source, a^ length engendered a' growing interest for the 
•project. , • •. ^ ^ « 

It may also be collected from some of* king*James’s 
•speeches in the year 14)20, that $he*peopJe of England 
in general testified much interest on tlTis subject? But, 
notwithstanding the n^l countenance, the attempt was 
never aftendtd by even.partial success; yur climatJtyeing 
evidently too cold for Jthe rearing of silkworms with* 
advantage. Several other trials, whichdiave bcen^made at 
later pejiods, have proved eyullly abortive. * 

James was likewise anxious to introduce fchc silk wor n,? _ r 
into his American colonies, and*several times urged the* 
Virginia company to promote the cultivation of mulberry 
trees and the breeding of silkworms. lie addressed a 
letter to them expressly on tffis subject in the year 1 ()22, 

’ conveying to them stiict injunctions that they should use 
every exertion for iff is purpose, and should stimulate the* 
colonists t<* apply* themselves diligently and promptly to 
the breeding of silkworms and the establishment of silk r 
works; bftktovwng thpif labours*rather in produehjy^llBs 
rich commodity,"than to the- growth of ie thsft pernicious 
and offensive weed” tohncco, aa article to which hisrffa- { 
jesty J) S» recorded and published Ids violent aversion. 

• The ^ompan^ thus incited, showed irtich zeal in 
their endeavours to accomplish tkp king’s wishes. They 
lost no time Retransmitting his majesty’s letter Jo the 
governor and council of Virginia, togetHer with particular 
instructions how the colorists might ,best^empipy their 
labours in tjje production of silk. For Che furtherance 
of this object, their instructions were accompanied by 
several copies of a work on thp management of the silk¬ 
worm, written by Mr. John Bonoeil. This gentleman, 
who was a member of »the # Vifginia company, engaged 
warmly in the undertaking; and was so fully cqnvince^ 
of its prac*ticability,*as to assert that^with an Adequate 
number of hands, such a quantity oHsilkamight bo pro* 
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duced in Virginia, as in a very short time woulfl suffi¬ 
ciently supply all Christendom. f _ 

The^misfortjines soon after this time experienced by 
the colony of Virginia, and which involved the dissolu¬ 
tion of the company, materiqllr checked v the t execution 
of this^project. A considerable number of mulberry 
trees were planted, and flourished; but little silk was 
produced. * y , 

In the yea** l6’54, the resting of silkworms again 
became a subject of interest in Virginia. This revival 
was principally owing *o the <ytertions of Mr. Edward 
Diggs, who confidently asserted that he had conquered 
all the main difficulties attending the experiment. lie 
endeavoured* to persuade the Virginians that in a short 
■> time a great quantity of silk might be very profitably 
obtained ; but it docs not appear that the production was 
.ever carried to any extent in that colony. It is probable 
that the planters found a source of greater profit in the 
growth of tobacco, for which they met with a re«dy 
' market both in the mother countiy and the north of 
Europe. „ • « * 

-v A renewed attempt to produce silk in England ap- 
to have been made in the year l62Q. ..This may 
be inferred from a grant -having their, been made to 
I Walter Aston, of the custody *of the garden, mulberry 
trees, and silkworms, near Si. James’s, in the cuujity of 
Middlesex p although this may possibly have been a 
continuation of king James’s project of the year l(j08. 
The ‘fechexAe was once again revived in, 1718 ; a patent 
having “at that time been granted to John Appleton, esq. 
for producing raw silk of thy growth of England. To 
accomplish this undertaking, he was authorised to raise 
a fund by jokat-stock subscription. This he accom¬ 
plished, dividing the capital into shares of five pounds 
each. A deed of 'trust was executed, and enrolled in 
the court of chancery ; ‘directors for managing the con¬ 
cerns of the company were chosen by the subscribers, 
and Chfelsea park, being conveniently situated, and pos¬ 
sessing a soil fav&ujable for the purpose, was fixed upon 
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as the spot on which «the operations should he conducted. 

A lease of this place *for 122 tyears was obtained, and 
2000 mulberry trees wefe soon* actually* planted; this 
forming but a small part, however, of the vast quantity^ 
^vhich thefconfpany contemplated raising. , Many la*)je 
edifices were erected at a great expense upon the spot, 
the remains qf which afe ai present scarcely discernible., 
Mr* Henry* Barham, who probably * was member of 
this company, published* at this time an essay on die 
silkworm, wherein he laboured to jprovfc that all objec¬ 
tions and difficulties jafced against the prosecution of * 
what he calls tc this glorious pnddrtpking” were ipere 
phantoms. The event, bo#ever, proved Jhim to be, 
wrong ; and showed that difficulties did«exist of an insur-^ 
mountable description: for although it was confidently 
predicted that in the ensuing year a considerable quan¬ 
tity of raw silk would be produced, the expectation Was* 

, disappointed, and the company soon sink into oblivion, 
this undertakings had arisen among the crowd of * 
speculations conceived* at that period, which produced 
such disastrous results; projects, whether rational or 
chimerical which were all alike eagerly embraced 
the insensate mu|£itud& The dreacfful revulsion tlmcn 
followed may Account for the! rapid extinction of «a 
scheme^ the projectors of whicli had contemplated such 
splendid^idvanfeges. * 

* In the earliest infancy of the settlement of Georgia, 
in the year 1732. apiece of ground, belonging-*#go\ern- 
ment, was allotted as a nursery plantation for white mul¬ 
berry trees, and the attention of some of the settlers was 
soon engaged in rearing siltfWorms. ^Lhis*lftranclf of in¬ 
dustry gradually, although slowly, increased, both 4n 
Georgia and South Carolina; and it.appearing desirable 
to* government that tin's country shfuld be enabled to 
draw supplies from its cronies,-rather than be dependent 
upon foreign states for a material of continually growing 
importfiice. to its manufactures, an act of pat$amenf 
T^as passed in 174*9 for encouraging Jpfe growth of co¬ 
lonial silk^ under the provisions of which, all that was * 



SILK MANUFACTURE. 


PARTI. 


34 

ceitfifted Jo be the production of Georgia and Carolina 
was e^impted from die (payment r of duty on importation 
into the port of London* Encouraged by the increasing 
growth of raw silk in these colonies, which induced a 
Tfejfcif, jtliafetjy the adoption of more judicious plans an 
abundant supply plight be drawn from them, sufficient 
to answer all ^he demands of our manufacturers, a 
bounty was offered for the' production of 'silk, and an 
Itdi^p gentleman, named .Ortbhngi, was engaged, at a 
suitable salary/ to proceed to Georgia and instruct the 
r colonists in die Italian mode of management. Although, 
for |L time, hopes" :vere entertained that the Georgians 
might find in this pursuit a valuable branch of industry; 
' yet, in consequerce of pne or two unfavourable seasons, 
and still more from the quality of the silk proving very 
indifferent, its culture soon began to decline, and the 
'lessening of the bounty became a signal for its abandon¬ 
ment by the planters. A small quantity was still raided 
,,by the poorest of the peasantry; by r t before the close of 
the eighteenth century the production of silk was wholly 
discontinued in Georgia. 

1 There is no doubt thr.-t the cultivation of fhe cotton 
planV which in the mean time hkd been introduced, 
proved so advantageous to the, planters in Georgia, as 
' to render a further persecution of the precarious and less 
profitable silk product distasteful. 

The rearing of silkworms had been an object of in- 
terest (l in* Carolina so early as the yey 1732. This 
branch .of industry was undertaken principally by the 
small fanners, many of whom produced from forty to 
fifty* pounds’' weignj of silk in the season. The endea¬ 
vours to increase and perfect its production in this colony 
were long persevered in. In the year 1771, Louis de 
St. Pierre made a representation to government, that at 
the expanse of his whole fortunq he had brought to per¬ 
fection the art of making vtine and the production of 
sflk at I^ew Bourdeaux. His specimens of wine and silk, 
which were transmitted to this country, were thought 
deserving of notice by the patriotic Society for th*» En- 
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couragefnent of Arts? which testified its appr^batjpin of 
M. Saint Pierre's exertions by liesenting him with their 
goAd medal, accompanied tvith a premiufti df fifty pounds. 
Notwithstanding this stimulus to further efforts, the, 
*quantities*afterwards raised were small, aqd«the,cosiri$f 
production proved too great for successful competition 
with silk of other counuie^ , • . 

The truly useful society just mentioned persevered 
for a series gf years in •offqping rewards for the. pro¬ 
duction *of silk in Great. Britain and hfcr colonies, %nd 
discontinued this encpufagement onl^ when all hcpe of • 
accomplishing what appeared qp desirable an object.had 
ceased. The society has repeatedly brought into notice,^ 
and fostered, both by pecuniary gifts and honorary dis-^ 
tinctions, various improvements suggested by labouring 
silk-weavers, who, but for its assistance, would have 
wanted the means of embodying and realising their con-* 

• cegtions. Descriptions of several of these improvements 
will be found in thi# volume. 9 

Many parts of the southern states of America appear 
to be as well adapted for the cultivation of mulberry 
trees and. tlie # rearing of silkworms as the European 
countries in which thfe/are already successfully proibMfcl. 
It is*i^d that*the principal difficulty with which $e 
Ameriqgns had to contend in producing silk in these ' 
. southferi^ colonies arose out of the circurdstances of the 
labouring populalion, which then consisted of negro 
slaves, who coul^. not be made sufficiently attentive and 
skilful in the management of the business. THls«opinion 
receives confirmation from the fact, that the same pur¬ 
suit proved, at one time, not only pi^dticadle buf profit¬ 
able^ in Connecticut, where land was comparatively high 
rented, but where careful and intelligent white labourers 
nlight be procured. * • f » 

A project was formed many .years back to ex^nd the 
culture of the white mulbeity tree over all the states of 
fibe American union, and a considerable Hunger w* 
planted in consequence. In the ye^*1789 a very ex¬ 
tensive nursery of these trees was estafalistied nearrhiJ- 
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adqlpkia ^another at Princetown, iu New Jerseyone at 
New Xoix, and a fourty in Long Island. The states 
considered it politic to establish these nurseries, with the 
Julea that in the then unsettled state of Europe, emigrants 
irwn tfee sMk countries might be allured to a place where 
provision was already made for enabling them to pursue 
their a/jcustoi.ie^employment, r i his expectation does not 
appear in any^case to have lieen realised. * * • 

•'Establishments for proboth raw and wrought 
silk 1 have long ^flourished in tbfc settlements of British 
1 ’ Indifci, where proximity to the qountiy of its original 
production, the fitjaess o£ the climate, and, above all, the 
m cheapness of labour, have contributed to ensure com- 
7 plete success. The island of Cossimbuzar and its neigh¬ 
bourhood, in the province of Bengal, are particularly 
favourable to the labours of the silkworm. Since the 
year I 76 O the quantity of draw silk produced in the ter¬ 
ritories of the East India Company has been very exten- 
,i sively increased, and an equal advance has been made in 
the improvement of its quality. 

There are eight principal silk filatures or factories 
belonging to the company in Bengal. In evqry filature 
areem ployed, according to its size, froq? 3000 to 10,000 
people ; and if to these are added the mulberry planters, 

1 worm-feeders, &c., the number dependent on cac^i estab¬ 
lishment may be stated at from 10,000 to 40,()0G men, 
women, and children. 4 * 

Attempts have beefh made to introduce the silkworm 
into other parts the company's possessions, especially 
on the coast of Coromandel. Dr. James Anderson, who 
War particularly zqalous in promoting this among other 
useful undertakings, introduced mulberry ‘trees at Ma¬ 
dras, about the year 1770; and^ finding that they grew 
luxuriantly, endeavoured to*procure silkworms' eggs, from 
JBenga^, His first and second attempts failed; but the 
third, which with laudable perseverance he made in the 
Jrear l*fS9, succeeded perfectly ; * and the ^advantages 
likely to accpie v^pm the production of bilk soon en¬ 
gaged several persons on different parts of tlif cqast in 

* Note K. 
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breeding the worms. In a letter addressed by him to 
sir Joseph Banks, dated 56th January, 179% Df. An¬ 
derson says, ff *l*have received accounts of the success pf 
the silkworms at Palamcotta and Masulipatam ; as well 
. as of the jt^coyery of those that had been diseased in tb^ 
late rains at Trichinopoly ; so that a breecUof this infect 
Is already established i% an extent of ^00 miles upon the 
coast. ” Ii^S future chapter the increasing importance 
of this branch of Indian commerce will be Ihown. 

The productign of siQc hao always been deemed an Ab¬ 
ject worthy to engage tile attention of \hose European 
sovereigns who take much interest in (he welfgre of tlieir * 
subjects. The dissimilitude df tliAr own cli&ates to 
that of the native country of the silkworm ahas not de-» 
terred these potentates from making thh attempt. Peter V 
the Great of Russia, so indefatigable in his endeavours 
to raise his country*!n the scale of nations, did not neg- # 
lect any efforts to obtain for ft this desirable object, and 
‘ caused several mulberry plantations to be formed and 
carefully cultivated fn many parts of his wide dominions. • 
These hava flourished even* so far north as 54° of lati¬ 
tude. 0 

The attempt to reyr silkwJhns .in the Russian ^p- 
miniong was heghn under the .auspices of the empress 
Catherine, who partook of the desire to promote the 
production of silk in her empire. *For tips purpose, she * 

• placed a*colony upon an island called Achtoyba, situated 
in the Volga, where a plantation of mulberry trees 
already existed.* The colony consisted of foftj hundred 
men, besides females. To these she granted exemption 
for ten years from all imposts ; aftm; whjph term they 
were allowed to pay their capitatior* tax *and other •im¬ 
posts in silk, taken at the value of ten roubles fier * 
ppund. • ‘ 

Mr. Sievers, by employing the most careful and ju¬ 
dicious management, reared Bilk worms successfully at 
Bauenfcoff in Livonia, at the latter end of the last century. 

•In a letter written Ay him to a scienjjflc gentfeman m 
England, Mr. Sievers relates, that.ttrt Kiovia, % pooy 
® • ,d 3 
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tailor, a native of Upper Silesia, living in a house oppo¬ 
site, ta onq of the mulberry garilen£ planted by Peter the 
Great, was induced to solace his leisure,,Hours as well as 
to add to the scanty profits of his,calling by the rearing 
gf silkworms. In 1797, the {hird year £ftd£ the corn¬ 
ua tAcenjent pf liis labours, lie delivered twenty-five 
pounds of silk to the director of the imperial gardens/ 
who, fy order 5 of.the bmpresp paid him foi*it at the rate 
of ten roubles per pound. The poor mhn expected that 
the year ensuing would increase his produce one fifth 
part. ' * 

® The fi^gt riband that was attached to the decoration 
of t]ie military ort^r of a St. George, was manufactured 
put of the produce received, from the Achtouba colony ; 
w m 'and, although coarse both in its texture and material, the 
empress averred with a smile, that never in her esti¬ 
mation had she worn finer silk. Establishments are now 
regularly formed in Russia for manufacturing silk of 
native production; and the inhabitants flatter themselves 
ft ,with the expectation that in a feweyears they shall be¬ 
come independent of Persia c for the supply of this ma¬ 
terial. * 

^it is said, that th$ rearing of silkworms hag«been suc- 
cessiully followed in Rav&ria and other, parts of Ger¬ 
many. The French projtestant. refugees carried thfc art 
* to Brandenburg, wheiv, they settled, under the protection 
of the grant], elector Frederic-William, at the er.d of the 
seventeenth century. Mayet, who wrote a hook expressly 
upon e the culture of silk in the Prussian dominions, re¬ 
lates, that\n the year 1790, the baron de Heintz, Prussian 
minister of state, cultivated the mulberry, and produced 
silk updn his estate gwhich was acknowledge^ to be equal 
& to iihe finest prqfhict 0 f the Milanese. * 

A short time .before the English obtained possession 
of the isles of France and fiourbon, the French govern¬ 
ment attempted to introduce the«rearing of silkworms in 
those islands ; evincing thus a spirit very different, from 
that wh&h has usually governed the? policy of* countries 
towards their gploi^l dependencies. These have been 
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too often considered as only onsets for superabundant 
productions, and BO&etiiftes even have been* debarred 
from growing Articles <Tf use, for which nature has pecu¬ 
liarly fitted their climates* in order that t&e parent state 
jnay suppl^.thfm at a dqgrer rate for its own undue ad¬ 
vantage. In the case just mentioned, th» govsrmrifint 
Of France granted a suiy of money toecreate rivals to its 
own silk growers, and sentsput agen^ properly qualified 
to ctrry the plan inio effect. The loss of flieir colonies 
necessarily rendered thAe attempts abortive. That (he 
idea was in itself well founded, qpppars from the success 
which accompanied a similar attempt afterwards made in * 
one of those colonies. When «ir Robert Farquhar*was 
appointed governor of the Mauritius, he p^pcured silk-* 
worms’ eggs from Bengal, and* intrusted them to the • 
management of M. Chazal. This was at the latter end 
of the year 1815. * In the month of March following^ 
about 80,000 cocoons had blen already obtained, more 
’ than a fourth part of which was reserved to produce a 
bwod for the following season. • 

Although M. Qhaz&l had meanwhile distributed silk¬ 
worms to many of the colonists, yet what he reserve^ 
and rearefil. himself yielded, id* 1817, more than^JjQO 
pounds' # weight*of silk, of which one hale, weighing 1 f6 
pounds, was conveyed t% England in the following year. 

A spqpffnen of .this was presented To the gociqjty for the 
• Encouragement of Arts, from which M. Chazal claimed 
the premium which it offered for # the growth of silk in 
British colonies! The absence of official TJpcuments, 
and the time necessarily consumed iff obtaining these 
from so distant a possession, together wity sonje other 
circumstances not important to be*meiftioned, caftsed 
considerable delay in the adjudication of*his claim; But 
ti^e requisite document*having then "arrived, the society, 
in die year 1824, awarded tfi M. Chazal their large gold 
medal. The silk, which»was carefully examined by some 
of thecnost eminent brokers in London, was sqjd to be 
•f tolerably good quality. 9 • 

A few years ago, the Swedes attempted to res? th$ 
u * 4 
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' l«»dereilkwpnp in their inhospitable climate, and with 
WM^spp^wrance of success. Ih thfe Stockhokne JoumaU 
$&• Mttfchj 1824, an interesting fioticeM)f die subject is 
io bjJiWnd. itAfter enumerating the motives which first 
ipsti^ilted the Swedes to encourage the growth of silk in 
tfifeir ccsmtty^the statement thus continues:—“The idea. 
Indeed, is not netfr; and experiments made long ag6 
presented encouraging result's, though it*appears that, 
untjl the present moment, the attempt has never been 
seriously made. Experiments Instituted during the last 
yeaf (1823) iri Stockholm, for the purpose of disco- 
f vering sopie indigenous tree capable l of nourishing the 
silkworfc, have prcQurecksilk of very fine quality. The 
** ^culture of the mulberry tree is extending itself in the 
^provinces; and ftnportuit communications on the most 
convenient mode of rearing the worm have been gene¬ 
rally promulgated. The silk so produced in Sweden has 
confirmed, in the amplest taanner, the remark formerly 
made* on the superior fineness and solidity of silk grown 
.•in the north, compared with ( that f¥om more temperate 
' climes: a fact that has received the u&aniiueus sanction 

/j. * 

of the members of the Royal Society of Commerce, as 
wgli as of many silk ii&nufacturers. k supports the 
ordtdkry preparation and dye equally >tilh the pest In¬ 
dian silk, possessing the same .brilliancy and the same 
‘ softness. The silk 'also that has been, grown ’for the 
last few yeyrs in Bavaria is superior Ao that produced 
in Italy" 

Another' attempt for the production 1 of silk in the 
British *dominioift Was made at the commencement of 
1825, a period when the rage for new commercial pro¬ 
jects was scarcely less violent, or its eventual revulsion 
lesS disastrous, , f han they were during and following the 
memorhble speculations of 1718c The company which 
was formed for the purpose just mentioned was incor- 
poratecLmnder the title oF“ The-'British, Irish, and Co¬ 
lonial Silk Company." This undertaking was supported 
by characters of the highest rank and respectability, many 
of whpm werec indtteed to give their countenance to the 



■ , * 

CHAP. in. HlBtOBY OF £XLK« , 

project^ by a patriot^ ^esirelo ameliorate the om&lfcnf 
Of the Irish jeasantr^/ by adding to their* pr^fifimie 
sqprces of industry. Xhe undertakip g • should* Jjyno 
means be jinked amoifg speculative and delusive schemes, 
•raised for .purposes of evinOBcent profit to their projectors, 
and with little reference to ultimate con&quenles. A 
royal charter was obtained, and jacfcve pleasures were 
taken to promote the success of the d£sigjp A*spot of 
ground, of about eighty pgres, was selected, on the est|te 
of the earl of Kingston,.near*Michelstovjp, in the dbpnty 
of Cork, and in # this place neaiiy 400,000 trees of the m 
white mulberry were transplanted* 4The wbulq proved 
unusually successful, very tree^ having died,* and 
many having in the first year of their transplantation pu*. 
forth shoots twenty inches in lefigth. A small but com- * 
plete building for rearing silkworms was adapted on the 
plan of count Dandolo, and very thing seemed to pro-* 
mise that success which should attend judicious plans 
and well-directed energy. The experiment was also re¬ 
peated on a more limited scale in England. Between* 
70,000 arid 80,600 mulberry trees *were planted on 
nineteen acres of fine rich sqil situated near Slouglb 
The trees*fioufishcd here as well as*in Ireland; but. the 
attenqpt* to reaf silkworms in the Uryted Kingdom has 
been ultimately abandoned by this company. Its ifia- . 
nagere now turn the whole tof their attention to an estab- 
* lishment*in the island of Malta. This has hitherto been 
attended with success, and promises advantageous results 
to the proprietor of the company. * • * 

The cultivation of cotton, which liad formerly been 
pursued at Malta, was checked by the increased pro¬ 
duction of Bgypt, and the numerou? population of tfcat 
island were consequently reduced to greSt distress ; this 
new enterprise, therefore, wjisch offered, to the Maltese 
a prospect of again turning their industry into a profit¬ 
able channel, was haileef bywthem with enthusiast. The 
nature W Jhe climat^, joined to other local advantages* 
.promise a favourable result to the endeavours* of the 
company # on this island. The growth of the midberry 
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tree in Malta, where attention has been paid to its culti- 
vatibrf; is «aid to be more rapid by at least one third 
than in*Italy. 

The recent experience of this company leads to the 
conclusion, that if our moist and variable climate do not 
in itself offer a sufficient obstacle to the success of at¬ 
tempts at rearing the silkworm, tyere would still remain 
another objection? which, though fatal to srtcji an under¬ 
taking, cannot on any account deplored, namely, L the 

hi§h 'price of labour. Silk requires much $are and 
attention for its production, apd so' great a number of 
persons mnst be employed in an establishment for rearing 
silkworms, that it tS only*iq, countries where the number 
of the poorer class is great in proportion to capital, and 
« where, consequently, labour must be extremely cheap, 
that the silkworm can be reared at an expense which 
offers successfully to compete with other regions. Even 
then the superior skill aud "knowledge of people to whom 
the silkworm has long been an object of attention will 
" always ensure them a superiority over novices in the art. 
This was one cause of failure in Ireland. oUnhappily, 
labour is not much better paid there than in Italy; but 
the ignorance and awkwardness of, the Irish? peasantry, 
in bestowing the necessary attention!? upon t{ie silk— 
w6rms, an avocation totally differing from any to which 
' they had previously Bteen accustomed, afforded sufficient 
reason for rendering their employmert unprofitable to 
the growers. 

In' 1 the year 1826. some silkworms' eggs were sent to 
the isldhd of St! Helena, that the production of silk 
might be attempted on that* isolated spot. It is said 
that* mulberry" tree!, are already flourishing there, and 
* that success may be expected to follow the experiment. 

For a very long period silkworms have been reared in 
England as objects of curiosity or amusement; and al¬ 
most every schoolboy cad testify the success which has 
a^tendec^ his cares in tending them. There is, indeed, 
no doulSt, that with an equal degree of attention silk 
may be produced uS*England as well as in other countries 
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situated in an equally high latitude; but the high price 
of labotir will always pteven^ its culture hfcoifting a 
source of profif to the*producer in England. 

•Although the great.increase of our manufactures, and 
the impor&nc^ of our t$ade in and consumption of silk, 
are fully shown in another chapter, yet ihfl hietorjf of 
«ilk cannot perhaps be fetter concluded than by drawing 
the reader’^ attention to the enormpue qifantityaof this 
material used in* England alone, amounting in each year 
to more than.fouj- millidhs ‘of*pounds’ weight. FowlSfen 
thousand millions bf animated # crgatur£s annually "live 
and die to supply this Jittle corner of jthe woijd with an * 
article of luxury! «If astonishment*be excited at»this 
fact, let us extend our view ^lnto China, an£ survey th^ 
dense* population of its widely spread fegion, who from • 
the emperor on his throne to the peasant in the lowly 
hut, are indebted for their clothing to the labours of the, 
silkworm. • 
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TRADE OFQFOREIGN COUNTRIES IN SILK. 
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CHINA, FRANC#, ITALY, SICILY, TURKEY, SWITZERLAND, PRUSSIA, 
.. * RUSSIA P 

L 

■ 

, The preceding chapters have shown the times and 
inodes in which silk was first introduced into different 
states and kingdoms. IP is now prd^osed to give a brief 
^sketch of the present condition of the trade and ipanu- 
facture in some principal foreign countries. 

China is still as productive of silk as in more remote 
.times: it continues to form one of the principal internal 
trades of the empire, furnishing employment to a greater 
number of individuals than any other occupation. Sir 
** George Staunton tells us, that womeh only are employed 
in Han-choo-foo^in the fabrication of “flowered and em¬ 
broidered satins, as well as other varieties of the finer 
tissues, and that a vast dumber of workwomdh are thus 
engaged in very ex tend ve factories.* * 

°The silkworm is reared in China, for the purposes of 
manufactures,, south of the "Yellow River, but not far 
beyond it; Che most southern parts of- the em]hre being 
unfavourable to its growth. Silk is produced in the 
greatest ruantity in the neighbourhood of Nan-kin, in 
about the thirty-Second degree of north latitude. 

H The u Cliincse faculty of imitation continues to be suc¬ 
cessfully exercised in the manufacture of s'lks: of thfb 
the American merchants are accustomed to avail them¬ 
selves profitably, sending French patterns to China, 
which are then copied with an exactness which makes 
these imitations, in every'respect’ save one, quite equal to 
tfie original fabrics. Being great economists, the Chinese 
are mole sparing in the use of their material*, and the 
• ** Staunton'! Embassy, toL ii p. 432. 
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weight qf the goods perhaps one fifth less than that of 
the French: tl\p latter 4 indeed, fire considered «to hi lfn- 
ne^ssarily prodigal of their material; # and the Chinese 
imitations present more than ah equivalent advantage, 
«being obtained«at far les# cost than the French fabrics. 

England imports a vast amount of bflttf rsfto and 
brought silks from China. The Jafter description is 
included in $lie official custAn-houseretfims^withfndian 
goods, on which aacoun^its quantity cannot be accu¬ 
rately stated.* The ^impprtatJbn of raw silk from China 
in the course of the year 1829* amounted to tiOO,?l0O 

pounds’ weight. * 

* • 


The growth of silk in Francois stilf confined exclu- • 
sively to its southern provinces. Lyons, which is the 
greatest silk manufacturing city of France, furnishes • 
very few silks of its own growth: it is, however, the 
grait emporium whence the merchants of Paris and other 
cities obtain supplied; as all silks brought from other * 
places, either by knd or sea, are obliged at least to pass 
through Lyons. In the year ^540, Francis I. granted, 
to this city the privilege of being «n exclusive depot, 
which ^as contiifhed by various *oyal ordinances down 
to 17^7. The rate of «duty was altered by almost til 
these (Ordinances ; hut no documents ar^ to .be found 
* whereby*to ascertain what effect any of the different 
changes produced upon the silk trjtde or manufacture. 

For a short period (from 1720 to 1722) privilege 
of import and deposit was extended flso to Dflnkirk; 
but in the latter year it was again cpnfipfd to v Lyons, 
with the additional regulation, that n% foreign silk shdhld 
be imported into France by any other port than JVfar- 
sejlles, or by land except by thg bridge Beauvoisin.' This 
ordinance also decreed, that all the silk grown in France 
should be sent to Lyons* for # sail, where it was stlbjected 
to a duty of three and a half sols per pound, v^hile silk 
ef foreign* growth vfas burdened with*the heafier im- 
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post of fourteen sols per pound. Jhe regulations which 
fhtfs favoured Lyons at fihe expense of $very other part 
of the French, kingdom were not adopted with the v^w 
of obtaining revenue for the state, but witjf the single 
object of benefiting that one city. The amount receivedr 
in autffes waS appropriated towards the payment of its 
municipal debts, v w^ich would* appear to have beed 
somewhat considerable, as file privilege -fas continued 
down to the period of the Frepcjjii resolution. 

*U*hen Lyon^ was in its "most, flourishing* state, it was 
computed that, on an*averaga number of years, 6000 
bales of siAk, each«wdghing 160 pounds, passed through 
theUsity annually. ** Of fhqpe 1400 bales came from the 
•Levant, 1600 from Sicily, 1500 from Italy, 300 from 
Spain, and 120(5 from "Languedoc, Provence, and Dau- 
phine. In the zenith of its former prosperity it had 
P been reckoned, that Lyons employed 18,000 looms in 
silk manufactures. But die disastrous effects of the re¬ 
vocation of the edict of Nantes in 1685 gave a serious 
blow to this prosperity; and in*the year 1698 tfofe 
number of looms amounted* only to 4000. • This ma¬ 
nufacture afterwards revived, and a great part of Eu¬ 
rope long drew supplies of brocade and lid* %ilks from 
Lyons. # * • 1 • e 

•The decay of the manufacture at Tours was not less 
remarkable. r This city, before the revocation, * could 
boast of possessing 800 mills for winding and Preparing 4 
silk, and 8000 looms fer weaving it; while 40,000 per¬ 
sons c wer$‘ employed in the manufactifre: 3000 looms 
were ttifen at wo Ac in the manufacture of ribands alone. 
But sopn after the period mentioned, Tours employed 
only 70 mills,*1200 looms, and about 4000 workmen ; 
wMLe the consumption of silk, which in the time of its 
prosperity had amounted*, to 2400 bales of 160 to 200 
pounds' weight each, had decreased to 700 or 800 bales. 

The*revolution, of nefces^ty,' caused much alteration 
ip the general state of manufactures in France; but 
Lyons, Although dts exclusive privileges were withdrawn* 



CHAP* IV* * IK FRANCE. * 4? 

* 

remained, and still continues to be, the principal seat of 
the silk? manufacture? At a v<^y early period, tWs <City 
had acquired •cplebrify for the brilliancy of its 'dyes, 
which were used, not pnly for its own manufactures, but 
also for tBose # of Paris^and Tours. So much jealousy 
*did the government evince of retaining this Superiority, 
4hat it prohibited the exportation of dyed silk, lest other 
countries should imitate aiyl rival tlje beafity of aFrench 
manufactured gootjs: a senseless prohibition, which 
obliged the silk merchrfbfs' o£ France to forego a pwdbht 
advantage, lest at some* future jjpiod if might poBlibly 
escape from thenft % . % 

At the period when Savarj wrote, "it is stated \ha> the 
manufacture of ribands had very much retrograded in* 
France. Those made in Paris*were (Considered as the • 
best; hut considerable quantities of an inferior quality 
were manufactured at Chaumont and St. Etienne. En- # 
glish ribands, which were then admitted into use in 
France, subject to a duty of four livres per pound, were 
greatly preferred bjsthe Parisians to those of their own • 
make, and jve consequently a enj oyed a considerable trade 
in them until the year 1701, when the importation # o£ 
foreign silk # goqd§ into France Iras wholly prohibited. 

The first fr|mes used in l^rgnce for weaving silk 
stocking were introduce^ into faris,*from England, in 
1 656. a This manufacture .spread *80 ragidly, that in 1 
.sixteen ygars from that time the stocking weavers were 
considered of sufficient important to be incorporated by 
royal ordinance,,which at die sa&e time indicated the 
kinds of silk that it was permitted the manufacturers tor 
use in their construction. Various afrtt^ were issued 
by successive monarchs to regulate «this branch of •In¬ 
dustry: from these it appears, that extensive stocking 
manufactories were established in numerous tovfns, to 
which, in the usual meddling spirit <?f die government, 
they were restricted in *he year 1700. The stocking 
manufacture no longer exists* in the greater part of those 
towns, butris princip&y carried on in the Cevennes. 
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It is stated, in the “ Commerce du 19® 4 Siecle/* ■ 
that bstw^n the years 1688 aftd 1^41 France afhnually 
exported to England manufactured siUjs*to the amount 
of 12^ million sof francs# In l7(j5 the English govern¬ 
ment commenced its system o£ prohibition tgainst the 
introduction of foreign silk goods; and to this circum¬ 
stance it must, perhaps, he ascribed, that in the year 
1784 th e exportation hf wrought, silks from*Franee to all 
countries arrtOynted in value to only 25,<>00*000 francs. 
id l 1789 it had increased to 29,f45,000 francs; 

Immediately ^ter r this, and during tfee early'years of 
the revolutionary war, the quantity fefi off very much; 
but.aftet a time thy trad^ somewhat revived. 

• In' 1801 r the value of Exported wrought silk was 
Y 39,814,000 francs; ip. 1820 this had increased to 
123,063,000 francs; in 1821 it was 111,689,000 francs; 
r in 1822, 99,068,000 francs; and in 1823, 84,302,000 
francs. 

In 1786 Lyons employed 15,000 looms; the ferment 
t t of the incipient revolution reduced-this number in the 
year 1789 one half; when there were 12,700 workmen 
employed. The state of the manufacture cannot be 
well ascertained during the convulsions of the revolution ; 
but it is known that among the effects:* ojf that dreadful 
event, the number of silk looms was so reduced* that in 


t 


the year 1800 they amounted to no more that* 3500, 
employing f only 5800 artisans in the manufacture. 
After that time the trade greatly revived. In 1812 it 
employed *10,720 looms, and 15,506 workmen. In 
1824 thl silk Isoms of Lyons were said to amount to 
24,000, employing 36,000 men. A Lyons newspaper 
of 4 82^5 gives* the gxact number of factories in that year 
asT being 8526, and the number of looms 20,101. Since 
that period both are said to he diminished. - One of the 
causes of this diminution ia, perhaps, to be found in the 


dispersion of looms among the villages comprised within 
a circle of ten or fifteen teagues round Lyons; pro- 
fisiansjr'and consequently labour, feeing cheaper in these 
places than ir^ thearity. 
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Foicign competition, and some inauspiciour measures 
of internal policy, have also polluted fluctuatiorf iif this 
manufacture; and we le^rn from the Py^>ns newspapers, 
as wolf as from other sources, tliat much misery has 
# prevailed # at intervals im that once flourishing city. In 
the beginning of 182,9, the operative sill?-wavers of 
Lyons weic in so great distress that -9 public subscription 
was raised for their relief.* At the iperting convened for 
thistpurpose it stated, that, of 22,GflG looms exist¬ 
ing in the city # and i&’immediate iieighbourhocd/\}Ot 
more than one thfrd wvre in jjsq, wffile the wa£es of 
those artisans who could obtain employment, had, as a 
necessary’consequence, fallen wry considerably? • 
France produced in 1812,’according to gqpd authority, 
987,000 pounds weight of raw^silk, and imported, a like, 
quantity. The average annual consumption of the 
country for the years, 1822 and 1823, was estimated at 
1,600,000 pounds. • 

During the last sixteen years great efforts have been 
made to increase die cultivation of the mulberry an<b 
the production of silk in France. It is believed that, in 
consequence, the annual produce has, since the year 1814, 
been increased one third. A Merchant of Lyons states, 
tliat foreign sifk jloeS not form more than one tenth or 
one eighth of tne wliolc^]u&nlif^*now"used in the French 
manufactories: thirty years ago '*ne half was foreign.. 
^No vi*ry authefttie information can, inddtd^Be obtained 
on this point. The waut of even approximative notions 
respecting the growth of'silk in "France cannot be better 
exemplified than by contrasting statements fifrrpsfied by 
those who. profess to ;have good information on the sub¬ 
ject. In “ Le Commerce du It)" 11, RiecJP,” tile annual 
produce of 1825 is stated to amount in \alue to 15 3 
millibns of .francs. Estimating the average .value per 
pound at 22 francs, tlJb quantity pnodfcced is found ra¬ 
ther to exceed 700,000 pounds; and in the “ Annals 
of Agi iculture,” puhlisTied#in *1828, the pioduce of raw 

silk is •estimated to be of tlie value of GO »ilIicns«of 

• • 
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francs, and inweight rather more than 2 , 700 , 000 , if the 
price' p€r pound be equally reckoned 1 at 22 francs. 

No information of a more acc&rate description can 
he acquired concerning tire quantity of silk goods whifch 
form part of the external trade of the epunfry. This 
cannot he ascertained even by reference to the French 
custom-house reports, as, when a declaration is made* 
which is not always the ease, ^hc* declared is> usually in 
the proportion of from one half to ^two llnrds of«tlie 
real*v?luc. The greater pert* ts* exported without any 
declaration of vaftie ; and, in particular, the quantity of 
^|oods smuggled into other counfries is mever noticed in 
their jmstom-housc'reports. 

f France prohibits the exportation of its raw silk; the 
reason assigned fo<p which restriction is, that the country 
docs not produce a supply sufficient for its own manu¬ 
factories. It is difficult to sec how France can possibly 
benefit by this prohibition, so long as the markets of 
Italy are open to her merchants, and foreign silk is con¬ 
tinually passing through her territories for the supply of 
other countries. The raw silk which we receive froin 
France is the produce of Italy, merely passing through 
the hands of French commission agents in its transit 
between the countries. In this •way Erfglahtt is sup¬ 
plied with a large «propoPtion of the raw silk i«tqph is 
imported from foreign European nations. 

L v ' ' ■ ■ <- L 

It is the policy adopted by some Italian states to 
prohibit the exportation of their raw silk. England is 
in con'scqutfnce obliged to obtain a great part of the 
Italian silk which her manufacturers require, through 
France, if)to whose, territory it is smuggled. An inter- 
meejjate nation c tlius*reaps a profit which, but for ihese 
absurd restrictions, would be acquired by the country of 
production. • , t 

It is impossible to conceive that these Italian govern¬ 
ments call remain ignorant 4 of thi»fact, which is notorious 
to £ll the world beside ; and it is almost as difficult to 
imagine that they^can believe the iiflercsts of their sub- 
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jects to # be protected^ by placing restrain ts'upoi. the ex¬ 
portation of their rawjiroduce.f Any countr)»wlift'h*pro¬ 
duces superabundantly, \yould be plunge^ into far greater 
distress bj the loss of a market, than would be expe¬ 
rienced tjy til# people *f other countries whom it was 
sought to deprive of that superabundance.* These can 
generally obtain the qj>ject of thei^ wishes elsewhere, 
and, failing^ ill this, may either find, a isulTstituta* or dis¬ 
cover that the privation is easily supportable, while the 
cultivator, who Jias pr&fuced the articles thus unpfdfit- 
ably left upon his lfands* is pluqgcjl intB real and serious 
misery. When •may* we hope to ^ee prigccs take * 
higher moral ground of action* and*scorning t?> connive 
secretly at acts which they openly profess^o discounte¬ 
nance ? * • • . 

The raw silk imported direct from Italy into England 
comes from the ports of Nice, Genoa, and Leghorn. 
The quantity thus obtained oloes not equal that which is 
brgught through France. A great quantity of raw and 
tip-own silk is, however, annually exported from Italy 
into various other countries. 

The average annual amount computed from the four 
years hetjrccn 1807 and 181*.) inclusive, was equftl 'to 
the value of 81,^07j8l0 Milan livres, or about two and 
a half •millions of pounds sterling? The exportation 
consisted principally of organ Si or thrown silk, that 
is, silk tjvistecT, or t( throvhi,” in the nfill ih readiness 
for weaving. Tftie aggregate proportion ol every other 
description of sjlk was very inconsiderable.. More than 
three millions of pounds + of organgine wcfe # exported 
in each of the years 1806 and 1807. 



Sicily, into which island the silk manufacture *was * 
introduced at so early n periqd, still continues fo derive 
much advantage from this Branch ot industry, which is 
considered as the second £relt source of richss to that 
islandj the trade in corn ranking as the first. 

• • * Note L. *• 

t About seven of these pounds are equal to fiyeV>und» avoirdupois. 

E 2 • • • 
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In all ages *since its first establishment, the rulers of 
that cWhtry»appear to liav'i encouraged this manufacture 
among its people. In 1752, the king of Naples estab¬ 
lished and invested with "many privileges a commercial 
, company at Messina, for erecting manufactories of silks, 
stuffs, anVl cambists. 

It is computed th&t, on an average of years, a quantity 
of silk equal iifvaitie, to a miJMon of ducats* £187,500/.) 
is annually exported from the island. • * ** 

Palcnno employs 900 login’s;*its e>yiorts, however, 
arc very insignificant, „mpst of i^s silk being woven for 
frome use. There are about 1200 looms? at Messina, and 
rather more at Catania. »A variety of fabrics is made in 
the Messinese factories, but”the material is seldom well 
reeled, dyed, or sorted, and the work is not well per¬ 
formed. Gr^at part of this is exported to the Levant. 
Very little Sicilian silk finds its way to England: the 
length of its skein differs fr£m the general importations, 
which circumstance is found to he inconvenient to the 
throwster, and the quality of the filament is unsuited to 
the general purposes of the manufacturer. 

"Thrkey supplies ljn glar'd with a considcrablf quantity 
of raw silk. Our imports from that country average more 
than 300,000 pourflls’ weight annually. It is brought 
to us from Aleppo, Tripoli, Sayila, &c.; but Smyrna is 
the principal jport of commerce, especially for the silk of 
Persia, which forms a great part of that which is im¬ 
ported from Turkey. The silks of Persia are brought 
to Smyrifta'm caravans during part of the year — from 
January to September. The caravans despatched in 
JanKT’ry 'are laden with the finest silk, and the quality 
, is found to deteriorate with each following rfionth. The 
silk of Persia comes chiefly from the provinces of Gliilan 
and Shirvan, and th~ city of Schamachia, situated ncac 
the edge of the Caspian Sea. It is said that in some 
years no less than 30,000 bales of silk have been sent 
from these three places. The produce of Ghilan u is the 
most abundant in quantity and the best in quality. 
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Sliu vap and Erivarfc rank next; then MaSamleran^ and, 

lastly, Astrab^d ; biy; the latter is so inftfior as to be 

usually employed in farming fabrics intermixed with 

cotton. Jt is scldonT or never exported. The silk from 

, these different places 3s stored at Ardevil or Ardebil, . 

another Persian city, whence caravaifis set" out for 

•Smyrna, Aleppo, Seaiwleroon, anc^ (Constantinople. 

• • * • 

• # 

The silk manufacture. has of late y*?ars made ^such 

rapid progress «in Swipserldhd as considerably to* # alarm 
the French manuf*actu£rs. this advance is entirely 
of recent date, add ha* been causal by the political state 
of Fiance. 9 • ** * 

When, in the year 1810, Napoleon made such stre¬ 
nuous but vain efforts to destroy the "commerce of Eng* 
land, and prohibited so strictly the admission of fo¬ 
reign cotton goods into France, the inhabitants settle 
about the lake of Zurich ifere extensively employed in 
tlv weaving of muslins. Losing by this piohibition 
tfceir accustomed market, they transferred their labouifc 
to the manufacture of silk goods, as tile one for which 
their previous habits best fitted them. Their course of 
industry #^as jn this yay changed .yith so much success 
and rapidity, a thut in a very # ff\v years they were able 
successfully to compete with tjieir neighbours, in many 
brandies of silk manufacture, in*the German markets-. 

, 'When tlje Bourdon government was restored in France, 
the Swiss weavers were still further benefited by the 
injury brought*on the French manufacturers through the 
internal policy of their government. »The religious per¬ 
secutions of 1815, 1816, and 1817, induced a consider¬ 
able number of persons to emigrate Jrom*Lyons, cas/ying 
to Zurich tfieir skill and industry. “ Thusj” as a waiter* 
in the Precurseur of Lyons remarks,^ “ at this epoch, 
£ps well as in that of ^793,« ftrangtffs profited and were 
enriched by our bloocty quarrels: an important lesson, 
frequently given to goverrtlnents, and but too often given 
in vain! • % % 

In 1814, Zurich and its environs contained not more 

. • • • 

. 1 5 3 
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than 2000 looms. To so late a period as 1820, Germany 
was Entirely supplied by France with wrought silks; hut 
since that period,the quantities of silk goods of Swjiss 
manufacture poured into the markets of Frajikfort and 
Leipzig have been so abundant & to interfere materially 
with the°salfes \>f the French merchants. 

In the beginnir^^of 1828, Zurich contained froni 
9000 U»10,000 f>ilk looms, tmd some of jits factories 
were considerable. Three of the largest of these gave 
employment to 2600 workmen^ ofie of them alone main¬ 
taining 1204 artisans., ^Zurich ^t one time confined its 
manufacture to Florentines, and* Basle to taffetas; in 
both 'these towns aU*&tlief> kinds of silk fabrics, with the 
exception of frape and satin, are now made; and in Basle 
Ahe manufacture Of ribands is become very considerable. 
At Berne, silk for umbrellas is manufactured on so 
extensive a scale as to supply Germany and the north of 
Europe with this article of' 1 constant consumption. At 
Schaffhausen and St. Gall, only fine cotton goods used 
formerly to be manufactured; but-such is the encou¬ 
ragement offered by the recent success of other cantons, 
that silk manufactures have likewise been commenced 
in those places. 


At Crevelt, in Prussia,- are established very consider¬ 
able factories of ribands and broad velvets, which not 
only find a very ready market in Germaf.iy and the north 
of Europe, Jbut are likewise extensively exported into 
America. ., 


Tire Russian's arr very active and enterprising in 
3 increasing and perfecting the silk manufactures of their 
own country, and have already attained to great excel¬ 
lence in them, being indefatigable in their endeavours 
to obtain skilful artisans. An anecdote, found in the 
Precuraeur of the 25th of October, 1828, shows the 
degree tc which they have succeeded in these efforts. 
A Russian merchant, in the preceding year, visited the 
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warehouse of a silk merchant at Leipzig, wh< hail also 
a hoifte of business at? Lyojfs. The Russian <n«rchant 
purchased a tiyzcn pieces of French silk, and with these 
Obtained many patterns of. varioifs kinds of fabrics 
wrought*in this material. At the fair of the following 
year, tlie astonishment and mortification #f the German 
merchant were not a little excited, on finding his ex- 
purchaser converted* in Jo a coifipetjtop, and offering a 
complete Assortment of silken stuffs manufactured at 
Novogorod, from the* identical patterns whicl^k# had 
himself unwittingly furnished. 
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chap. v. «■ t 

«.■ * 

PROGRESS MADp J3N ENGLAND IN THE MANUFACTURE OF 

AN*> TRADE IN SILK. 

, , « * 

.EARLIEST V.ECOlU)S OF THE IKTUOlflrrriON OF SMAM, WAliJ'S. — 

OF HKO\D SILKS.*-Ilt.VOCAl 10 V OF TIIE l llH'T OF NANTES? — 

luflVvt. MJSTRING COM FA NY. —* TRLa'i’Y OF UTRI CUT. -CCM- 

MEliftlVL TREATY bill’ll FRANCE_.INTRODUCTION OF Til ROW- 

« ING MACHINERY AT Drilll& FROM VlEDMOJ'T.-lllSTRI SS OF 

WEA\ ER^.-*-TUElR Tt/MKLTUAKY PROCEEDINGS.-THOIJI IIITOR7 

I-AWS. -SPITALFIELA? ACT* - ( «KNGAI. SILK.-REDUCIION OF 

£) UTILS. REMOVAL OF RESTRICTIONS ON FORI-ION 1AIFORT- 

r ATIONS -REPEAL 6l' SPIT^LriFLDS ACTS. — CHEAT INTENSION 

OF SILK MANUFACTURE. — IMTROV1 Ml' NTS. - COMPARATIVE 

AMOUNT OF TRADE- -SMUGGLING. -COST OF MANUFACTUR¬ 
ING IN FRANCE AND ENGLAND.-DUTIES AND DRAWBACKS. 

* 

The earliest historical notice of the silk manufacture in 
Khgland is contained in an act of parti ament, passed iie 
tile year 13()3 (37 Edward Ill. cap. 5. aud restrict 
diffjerpnt artificers, merchants, and shopkeepers to the 
manufacture of or trading in one .particular«kind of 
goods, according to jtheir qwn choice, wliirh tlie^ were 
required to make an dueled? re by a certain day nameli in 
the act, am\ in which*extraoylinary restriction eSpgcial 
exception is made in favour of female Viewers,* bakers, 
weavers, spinsters, and flther women employed upon 
■works in wodl, linen, or* silk, in embroidery, &c. But 
this manufacture must have been of little importance, 
and appears to liave, made very slow progress, since in 
the year 1454, nearly, a century later, a law ( was passed 
•(S3 Hen. VI. cap c 5.) for the protection of the ^ilk 
women of 1 London against the importation, for five years, 
of foreign articles, wllicli were-enumerated and described 
as similar«to those manufactured by them ; such articles 
comprising only small wares, shell as " twined-rib^nda, 
chaihs, or (firdles.” t This prohibition was further con- 
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tinui’d and extended to # the protection ofSar'ous other 
branches of native industry, ii; the year 14ft}, all act 
(3 Edward IV. cap. 4.),,to continue ip force during the 
king's pleasure ; which act, enumerating all the pro- 
•hibitcd aUicle^ specific# “ laces, ribands, and fringes of 
silk, silk twined, silk embroidered, tires ef *silh* purges, 
find girdles." • , * 

We may, farther infer from this, restriction, 4liat the 
productions of the London silk women did not then eryual 
in quality or in, cheapness the manufactures sough? to 
he excluded. # • • * # 

In the year 1 -#82, tfie above-mentioned apt being no 
longer in force, the English nmker#.of silk goods were 
all thrown out of employment; and in consideration <jf 
tlieir great distress, tlie importation of fill sucli goods was. 
prohibited for four years from that time. 

Twenty-two years later, an act of parliament (IQ 
Hen. VI1. cap. 21.) prohibited the importation of “ any 
manner of silk wrought either by itself, or with any 
o$er stuff, in ribands, laces, girdles, corses, and corse% 
of tissues of pointy,” upon pain of forfeiture of the same; 
and by the same act it was made lawful for any persons, 
as well fqyeigqers as English, to import all other kinds 
of silk, as wcl^ & r&w and unwrought silk, the above 
only exGcpted. • . 

Frotv this it may be plainly iniftred, that no manu¬ 
facture oj broad silks was at that time practised within 
these kingdoms; and, indeed, lord Bacon, in his “ History 
of King Henryyil.," notes this‘circumstance. Jt was 
only near the close of the reign of J%pies I.*tl^at, upon 
some encouragement afforded by that monarch to Mr. 
Burlamach, a merchant of*Lcndon, somejfllk thtow.sters. 
Bilk dyers, and broad weavers were brought from •the « 
continent of Europe, and a beginning was made in the 
irfenufacture of raw sfik iitf.fl broad* silk fabrics, which 
has since become of so much, profit and importance to 
thei country, and which then increased so rapidly, that 
in the year 1(>29 tkjp silk throwsters of Londep formed 
a body of sufficient importance to be incorporated, under 
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the style of ** the master, wardens, assistants, apd com¬ 
monalty of*silk throwers. , 

The progress made in this branch of industry may ( be 
further collected from the terms of*a proclamation, issued 
in the year 16*30, by king Charlds I., setting forth, “ that, 
the trade in silk within this realm, by the importation 
thereof raw from foreign parts,* and throwing, dytingf, 
and working the'same into iftanufactures hpre at home, 
is much increased within a few yearspast. But a fraud 
in th| dyeing thereof being lately discovered, by adding 
m to the weight of silk in the dye beyond a just proportion, 
by a false and deceitful mixture <in the ingredients used 
in dyeing, whereby' also' thp silk is weakened and cor¬ 
rupted, and the colour made worse; wherefore we strictly 
'Command, that rib silk "dyer do hereafter use any slip, 
alder-bark, filings of iron, or other deceitful matter, in 
dyeing silk, either black or coloured ; that no silk shall 
be dyed of any other black but Spanish black, and not 


of the dye called London black, or light weight; neither 
♦shall they dye any silk before the gr.m be fair boiled off 
from the silk, being raw." t , 

The same monarch, in the year l(i.38, issued direc¬ 
tions removing, in pgrt, the prohibitions jmpqsed by his 
former proclamation, and .permitting sivl\silk to be dyed 
upen the gum, coibmonly called, hard-silk, as wah proper 
for making tufted t&Tetas, figured satins, fine ^glit ri¬ 
bands, and ^iprret ribands, both black and coloured; and 
as his reason for this departure from iiis former direc¬ 
tions ^stated, with a degree of candour (T not always ad¬ 
mitted i©t6 the edicts of princes, that he had now become 


better informed upon the subject. This order further 
directed^ that <-no scuffs made of or mixed with silk 
should be imported, if of a less breadth than a full half 
yard, nail, and half nail, on pain of forfeiture. 

It will be reraalked that this misguided and unfor¬ 
tunate prince thus took upon himself to regulate, by the 
authority of proclamations, matters which had previously 
been ordered by acts of parliament In many of these 
orders, the king was guided by his own impulses, or in-* 
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fluenced by the pcr&iasions offothers, rather than by any 
sound or enlightened^ views of the natme of commerce; 
a*d he endeavoured to*render the titode of the country 
subsorvieitt to his political and religious designs, without 
reference? to that freedom which is essential Ao t^e success 
of all commercial enterprise. In another proclamation, 
issued by him for the^eforming of aljusas which it was 
alleged had crgpt into practice in'the manufacture and 
bread ;h of silks, tfie company were empowered 

to ad mil into theit commonalty a competent number of 
such peisons, whether strangert dr natives, as had exer» 
cised the trade of wearing for one jjeftr at lca^tbefore the 
date of a new charter.then iecently granted to that com¬ 
pany ; provided the parties so admitted Should be con¬ 
formable to the laws of the realm, and to the constitution 
of the church of England ; as though the fabrics which 
they wrought were susceptible of contamination if touch til 
by heretical hands ! 

In the reign of his son these matters were brought 
once more under* the more constitutional control of 
legislative •enactments. We learn from the preamble of 
an act passed in the year kfiO’l (13 and 14Car # IL, 
cap. 1 5.)f ilia* the company of silk* throwsters in Lon¬ 
don then einf»l<fyed above 40,000 # men, women, and 
children ; and, upon the petition.pf that company ah 
enacytfent provided, that .jione snould, set .up in that 
• trade without saving an apprenticeship of seven years, 
and becoming free of the throwsters’ company. 

Many acts parliament were from tif^e td time, 
during this reign, passed for the regulation of the manu¬ 
facture and importation^of silk; but t^ese |cts were 
subject to continual alterations ororepedls, and seeip to 
have had but little permanent influence. 

* In the year 16*85, tljp revocation of the edict oT Nantes 
compelled many merchants,•manufacturers, and artificers 
to fly from France. JThe numbers of these Anigrants 
have \jeen variously stated* by different writers, at from 
300,000 to 1,000,04)0 persons. About 70,W)0 made 
their way to England and Ireland, frith such propetfy 
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as the ( emergency of tli^r case allowed them *.o carry 
away. A Targe number of them, 'vlio had been engaged 
in the fabrication* of silks, resorted to Spitaifields, ccn- 
tributing much, by their knowledge and skilly*to the im¬ 
provement of the manufacture In EnglaiKl. The silks 
called alamod'es an<J lustrings were introduced by them f 
and we are also indebted to thetf? for our manufactures 
in brocSdes, satins,'black anti coloured mautuas, black 
patjuasoys, dudtpes, watered tabbies,’ and black velvets, 
all of which fabrics had previously been imported. 

^ Descendants of many''of these refugees still are found 
in the same 4 spot, engaged in the s'ame occupation. The 
revocation of the edict Nantes was attended with 
effects beneficial to other countries, wliich those who 
‘'decreed that measure hid not the skill to foresee. A 
large population, possessing knowledge and dexterity in 
♦he arts of life, were thus scattered over Europe, and 
intermingled with the less instructed of other nations. 
The cultivation of arts and manufactures was thus 
stimulated, and the general civilisation of Europe acce¬ 
lerated. 

The manufacture of lustrings and alamodc silks, then 
articles in general »r,c, which, previously to. Che settle¬ 
ment of the French refugees in Spitidfhlds, had been 
imported from France, was, in die year 16.92, brought 
•to a state of considerable perfection; tt»c persons en¬ 
gaged therein were this year incorporated by charter, 
under the name of “ die royal lustring company,” and 
obtained from parliament an act, prohibiting the im¬ 
portation o£ foreign lustrings and alamodes, alleging as 
the ground for suqh a restriction in their favour, that 
which, had it<- beer well founded, should have made 
thefn indifferent,to all legislative interference—that, the 
manufacture of these articles in England had now reached 
a greater degree of'perfection than was attained by fo¬ 
reigners. The author of a pamphlet, entitled “ Angliae 
Tutamen ; or, the Safety of England,” written in, 1 6*95, 
with the thtention of discountenancing a great?variety of 
joint-stock trading companies, which then were much 
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patronised by the public, makes exceptions; in favour of 
some few incorporations,find licentious, ainoqg these) the 
royal lustring •company, .as having thriven greatly, to 
thp advantage of the nganufacturing industry of the king¬ 
dom. In *tlie sequel, ^owever, this company suffered 
•materially froth the illegal importation of jjw pinhibited 
|rticles; and, for its greater protection, a new charter 
was confirmed to it by aR’t <^f parliaiften^in*]f)98 k wbere- 
by its powefis and privileges were importantly enlarged, 
and the sole use, exercise agd benefit of making, ris¬ 
ing, and lustratihg jdaiti black alamodcs, renforcesj and 
lustrings in Engjpnd aiTd Wal& Was granted to it for "» 
fourteen years. But* this favoured corporation was 
doomed to encounter $ deadlier foe than foreign com¬ 
petition, in a change of the public tast^ ancf fabrics of a 
different texture coming to be generally worn, .to the * 
neglect of those in which .they dealt, the company ex¬ 
pended all its money, and w^s entirely broken up before? 
the expiration of its charter. 

The treaty of Utrecht, concluded in April, 1713, was 
accompanied by a commercial treaty with France, under 
which the •manufactures of each kingdom were to be 
admitted into the other, upon the payment of low ad 
lorem duties. • In this measure of •liberal commercial 
policy, £he gowerhment appears to hjjve been too far in 
advance of the general Intelligence^f the people, wlfbs^ 
cornn^ftial prejudices were^o strongly excited, that pe¬ 
titions innumerable were presented to th«f parliament 
against its ratification; and aft*j very violent debates, 
the bill for rendering the treaty of commerce effectual 
was rejected in the house of common!: by a siflall ma¬ 
jority. In the petition presented cn tlijp occasion by 
the weavers^ company of London^ it ft stated, that, 
owing to the encouragement afforded by the crown and 
divers acts of parliaments tlie sjlk. manufacture at 
that time was twenty times* greater in amount than in 
the year 1064; that all sorts of black and coloured 
silk*, gpld and silver stuffs, and ribands, were made here 
as good as those ofaFrcuch fabric; tlyit black silk for 



62 


SILK MANUFACTURE. 


PA MT I, 


hoods and scqrfs, which, twenty-five years before, was 
all iriportcc^, was now infde here t<9 the annual value of 
more than 300,000/., whereby a gieat increase had been 
occasioned in the exportation ofVoollen and other manu¬ 
factured goods to Turkey and Italy, whence tile raw bilk 
was imported. 84 

There seems to have been the less pretence for this 
opposition on the, part of the sill! trade, since it formed 
their boast thrt they had successfully imitate?!, and even 
outdone, the French manufacturers in the quality of those 
goods, wherewith these had formerly supplied almost all 
*the rest of Europe. ‘ httid it appears to have wholly 
escaped ♦lit/ penetration of the government, that one ar¬ 
gument upon which the*'weavers principally relied for 
fR'e continuaiYce of restrictive regulations in their favour, 
’was capable, as regarded the general commercial benefit, 
of being more forcibly used against them : for if, in 
payment for the raw silk then imported, woollen and 
other manufactured goods were given, to how much 
greater an extent would these more natural branches of 
industry have been carried, if paymeift had been required 
for manufactured silk instead of the re w material ? It 
is tfue that in such case *the labour bestowed upon silk 
fabrics would have been so far lessened, bit ♦he demand 
for manufacturing labour throughout tlite lengdom would 
haVfc been augmented rather than diminished, since a 
larger proportipn of\he valpe of woollen manufactures 
consists in the wages of artisans, tliacais the ■ :asc with 
those of silk, whose original production is so much more 
costly jf and bven with reference to the operative weavers 
themselves, theiro hardships would not have equalled 
those which, in such circumstances, usually fall upon 
mechanics, sine*} they would have found an employment 
• for 4 which they were qualified by previous habits and 
knowledge, in thp weaving of those additional cloths and 
stuffs which would have been demanded. The truth of 
this statrment has been recently confirmed by the trans¬ 
ference of manufacturing industry from the cottgn fac¬ 
tories to/he silk looms of Manchester and Macclesfield. 
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When, at a later period (September, T?80), a. treaty 
of connflerce was signed ftnd coil firmed between the'two 
courts of FranCe and England, under wljjch the import¬ 
ation of many of the productions of either country was 
permitted Into the otlie& on principles of reciprocal li¬ 
berality, and subject to only moderate ad vatbren* duties, 
90 evil consequences resulted to our manufacturers. 

This treaty remained in^force until the ’declaration of 
war by the Trench republic against this pcAintry in Fe¬ 
bruary, 1793,' anif during the entire six years of'Its 
continuance, although bur shopkeepers were daily re¬ 
sorting to Franc# for their purchases, and articles of * 
French production were as coqpinoqly met with in our 
warehouses as were those 8 f home manufacture, yet^ 
during no period of our commercial *anna)s have our 
manufactures experienced a more steadily progressive 
march of prosperity ; for, if the taste of English con¬ 
sumers led many to prefer Jhe fabrics of France, the 
tide of fashion in the latter country set with at least 
equal strength in favour of English goods, and the # 
warehouses of London and Manchester became the resort 
of French fherchaffits, to a degree which furnished con¬ 
stant and increasing employment to our artisans. * 

There din bn little* reason for doiffiting that, had the 
French gomm^cial treaty of \*f$6 extended to the in¬ 
troduction of silk goods*upon liberal^ terms, our weavers"* 
would. It a much earlier period, have placed their pro¬ 
ductions UJ»on thensame equality, in point of # excellence, 
with those fabrics with which tljey would have come 
into competition*as they have, beyond all controversy, 
lately attained. 4 * 

Up to the year 1718, our machinery fointhat purpose 
was so defective, that this country wan, in £ great degree, 
dependent upon the throwsters of Italy for the supply 
ofgOrganzined silk; bi}t at tjiat tirpe .Mr. Lombe of 
Derby, having, in the disguise of a common workman, 
succeeded in taking accurate drawings of silk-ttoowing 
machinery in Piedmont, erected a stupendous mill for 
tfyat purpose on the river Derwent at Derby, and ob- 
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tuned a patent for the .sole and exclusive property in 
the %aihe during -the sjraee oV fourteen years'. This 
grand machine, \ya& constructed *with £f6',58() wheels, 
and 97,74*6 movements, which wcrked 73,726 vards"of 
organfcine silk thread with every revolution ol' the water i 
wheel wiier^b; the machinery was actuated; and as this 
revolved three timCs in each minute, the almost in coils 
ceivabla, quantity of 318,50*^,960 yards*of organzine 
could be prdtU'cetl daily. Only oqe water wheel was 
en/picycd to give motion totthfe'vfholcof this machinery, 
the cbntrivancc 6'f which, considering ftie then state of 
" mechanic^ science in England, 4 speaks highly for that 
of the c&nstructor, rvho possessed the means of control¬ 
ling and stopping any one or more of the movements at 
, pleasure without obstructing the continued action of the 
rest. 'The building wherein this machinery was erected 
fe Was of great extent, being‘five stories in height, and 
occupying one eighth of at'mile in length. So long a 
time was occupied in the construction of this machinery, 
0 and so vast was the outlay it occasioned, that the original 
duration of the patent proved insufficient for the ade¬ 
quate remuneration of its enterprising founder, who, on 
hiefee grounds, applied td parliament, in the year 1731, 
for an extension of*tlie term forlvhicl^hfs jhivilege had 
Jbegn granted. This, however, i,n consideration of the 
great national impcjjtant-e of tlie object, -which was op¬ 
posed tp fag continued limitation ia the hands of any 
individual, was not granted; but parjtiamentvoted the' 
sum of 1,4*000 poundr/to sjr Thomas Xombe, as some 
consideration fbr the.eminent services rendered by him 
to the nation, in discovering and introducing, with so 
much personal risk and labour, and in bringing to per¬ 
fection at* great expense, a work; so beneficial to this 
kingdom ; the grant being made upon the sole condition 
that competent ptirons should he allowed to execute an 
exact model of the machinery, to be deposited in such 
place „as 4 ‘liis ihttjesty'should ^ppttint, in order to diffuse 
aiyl perpetuate the*manufacture. The act authorising 
.the issue of this money mentions,* among other causes 
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which justified tbe->|raT*t, thereat obstruction offered 
to' sir Thomas Lorobe’s Undertaking by the king Of Sar¬ 
dinia, in prohibiting* thf exportation, qfthe raw silk 
which the ^engines were intended to work. * 
m The ipiperfect records which, until a comparajively 
recent period, were kept of the .progressaof orfr cora- 
onercial and manufacturing occupations* make it neces¬ 
sary to search in the page* of contemporary writers^ in 
order to glean Such information* as may serve to denote 
that progress. ,In a f^ork published in 1 ?21, entitled 
“The British Merchant,” and*wjnch'bears mar£s of 
considerable autlfbrity »upon mercantile .subjects, it. is 
stated (vol. ii. p. 220.), thaj the value of the silk ma¬ 
nufacture in England amounted at that tim%to 700,000^ 
pounds more than at the, period lof the*rQvolution, when 
importations of wrought silks were made from France 
to the annual value of half a million sterling. * 

For the further encouragement *of this manufacture, 
an act was passed (3 Geo. 1. cap. 15.) for granting, 
during the space oil three yCars then next ensuing, ccr- 1 
tain bounties on *the exportation of. fabrics composed 
wholly of silk, or of mixed materials whereof silk fornysc^, 
a portion. • .This concession in favous of the silk manu¬ 
facture was orte of the very few legislative interferences 
affectfhg the trade whish has - been founded in justitSK* 
The qitney granted on the .exportation of wrought fa¬ 
brics, although u#der the title of bounty, \fas, strictly 
speaking, only a drawback or repqyment pf part of the 
duties exacted oh the importation of the farf jnattflrial; 
and which, otherwise, placed the English mamlfacture 
at an unfair disadvantage ip foreign markets. # 

It is stattd that the silk manufacture of England 
had now been brought to so great perfection in all its 
benches as to equal thejinest productions of any foreign 
nation; and this act for granting a drawback on export¬ 
ation, was declared to bave^fof its object- the*giving 
of ifew «n couragements to so noble a manufacture.” By 
the same statute a farther advantage was afforded to the 
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silk trade, by the repeal pf all duties on the importation 
of drugs used in dyeing. 

The Russia ^qmpany, whicl| enjoyed *by charter the 
sole right of trading between England and Russia, db- 
tain^L permission, in the year 14T41, to import,raw silk, 
the product vf Persia, from the dominions of the czar 
of Muscovy, upoir payment of jjie same duties as were 
levied an the importation oft the same article from the 
Levant. And it affords strong evidence of the favour 
wherewith the silk manufacture was sjjll regarded by 
the English gotfermqei^, that fney Vere willing so far 
to relax ir its behalf the Navigation Adt (12 Charles 11.) 
which for so long a period had been, and which, even 
jidown to ou£ own time, continued to be guarded with so 
n much jealous wsftchfulness, as a main pillar of support 
for our commercial edifice. Considerable quantities of 
n raw silk were imported in this way, and this branch of 
business long continued to prove highly profitable to the 
Russia company. 

» To meet the growing demand for the raw material 
on the part of the English silk throwster, parliament, 
in the year 174-9, reduce^ the duties payable on the im¬ 
portations of raw ei]k by the Eagt India Company from 
China to the same rate ,as was levied* op that brought 
*=&om Italy ; and, In order to fcr.ter and extend the pro¬ 
duction pf silk iir the Nprth American colonies of 
Georgia add Carolina, where Already «ome considerable 
progress had been mad? in the pursuit, it was permitted 
to be brought thence u> the port of LoifJon free of duty. 

There is reason for believing that the so long boasted 
superiority of English silk fabrics over those of foreign 
production existed less in reality than 6 in sanguine 
imagination and prejudice; since, in the face of ,such 
declared superiority, antj undejr the burden of duties 
fully equivalent to those paid on the raw material i>y 
the British manufactwu$tf<$re%n goods continued to 
find’ their way to England*to the great dissatisfaction 
of the <weavers,, who, in a memorkd presented by theip 
to the lords of trade in the year 1764, prayed that, at 
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least, double dutie% mi^ht b| laid upon all foreign 
wrouglit silks % To tjlis prayer their lordships do*not 
seem to have given immediate attention y for in the fol¬ 
lowing y<gur, on the *day appointed for the meeting of 
. parliament (the 10th off January), the journeymen silk 
weavers of London, who were suffering ftom tffe then 
•prevailing fashion of waring Fren^ii*silks^' assembled in 
vast numbers, and marched to the jTarliamenP hodse 
with drums bea'ting and # colours flying (as"their succes¬ 
sors have frequently donp on Subsequent occasions affect¬ 
ing their interests),* in order to*pipmote their petitions 
for relief, makiifg personal application to the several 
members as they proceeded *to »the house of commons, 
and representing the wretched situation of* themselves^ 
and their families. The weavers were at this time not 
contented with asking for 4 the imposition of additional 
import duties in their favour, but prayed for the total * 
prohibition of all foreign wrought Silks. 

The sight of such a multitude of people, who seemed 
ripe for the commission of almost any outrages, added * 
to a report that* the weavers were preparing to set out 
from inland towns in order to jgin their London brethren,, 
caused a g«:at» consternation in the public generally, and 
more especially ftnong the principal silk mercers, who, 
by dealing in the obnoxious articles, jjonceived themselves 
more. Exposed, to resentment. To their peace, 

• these dealers canoe under engagements with the weavers 
to countermand all their orders fiy* foreign silks; a con¬ 
tribution was nffide for the immediate relief bf the suf¬ 
ferers, and parliament reduced the duties payable upon 
the importation of raw gnd thrown sillgs. lfy these 
measures the weavers were appeasedq and the only vio¬ 
lence committed by them consisted in breaking the 
windows of some of thpse mqpcers uj-ho. dealt in *sUks of 
French manufacture. * 

At a later period of thf' session aq act was* passed 
prohibiting the trade in foreign manufactured qjlk stock¬ 
ings, silk* mitts, and silk gloves; and the prohibition 
which already existed against the importation of ribandf* 

• • ?2 
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laces, and girdles of sillf, under tire act of Henjry VII., 
wafe now enforced with additional penalties. 

These compliances, on tile {fart of the legislature, wjth 
the demands of the weavers, do nbt appear tr have pro¬ 
duced all the beneficial results which were expected; as, in 
the veify next year, it was rendered necessary, by their 
outrages, to pass aiMtct, declaring it to be felony, and 
piinishuble with 0, death, to bftak into any heuse or shop 
with the intention of maliciously dart!aging or destroying 
any tfeilk goods in the process of manufacture. At the 
same time, the importation and* sale were totally prohi¬ 
bited of sHA foreign made silks arid velvets, with the only 
exceptions of thosb brdhght from India, and of silk 
Scrapes and ■' tiffanies from Italy, but which last were 
burdeped with an additional duty of seventeen shillings 
and sixpence for every pound weight, one half only of 
•which was to he drawn back on exportation. 

The journeymen weavers were, from this time, fre¬ 
quently led to form combinations for compelling the 
masters to raise the wages of their l&bour; and, in the 
month of October, 1769, notwithstanding the severity 
#f ,the enactment just recited, and in defiance of it, fre¬ 
quent acts of violence were committed uptfn thfe property 
of their employer:*, and -looms, together \*ith the goods 
iPff them, were often destroyed.' 1 These riots were not 
suppressed without bloodshed, several scldiers, ac well 
as some of ^the misguided weavers, befcig kill&l in the 
skirmishes. 

The constant disputes which occurred between the 
journeymen and ihaster weavers on .the subject of wages, 
occasioned tire passing of an act in the year 1778, 
whereby the aldermen of London for that tity, and the 
magistrates of Middlesex for the county, were empowered 
’to settle, in quarter sessions, the wages of journeymen 
silk weavers ; and penalties, were inflicted upon such 
masters°as gave, and upofi such journeymen as received. 
or. demanded, either more or less wages than £hotdd be 
thus sealed by tiiis authority. By the same act, all' 
weavers of silk were restricted, under penalties, from 
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having, at any one tifie, a greater number of apprentices 
than two. ? 0 * ' • ' # 

This regulation, whichiapplied only Ao the district of 
Spitalfields. and which'was confirmed by two subsequent 
.acts (32 Geo. VI. cap. 4ft. and 51 Geo. III. cap. 7*), the 
first to include in its operation manufactures of silk 
ftiixed with other materials, and the secoi$ to extend 
its provision? to female wefvers, continued ip fordfe until 
the year 1824. * Daring jts continuance ft was the oc¬ 
casion of great difference of opinion amoi^g those affeyted 
by it. It is only during very resent years that a better 
understanding hat been generally eiftertainetf of the 
principles which should influence tli£ trading laws of a 
country. The favourable consequences^ which have fol- 1 
lowed the abandonment of many restrictions, once viewed 
with favour by the nation $s being productive of com¬ 
mercial advantages, have proved how greatly those ad- * 
vantages were over-rated; or, to speak more correctly, 
how wholly the restrictions failed of attaining their 
, intended objects, add how impossible they are to be * 
upheld unless when accompanied by the forced and un¬ 
natural aid of war, during the continuance of which tfc « 
strongest nation may distate commercial as well as poli¬ 
tical lavt^ and«refider other countries^ tributary to her 
aggrandisement • • p 

Every legislative interference between the manufac¬ 
turer and the working artisan must prove hurtful to the 
trade in which they are engaged*. By tending unduly 
to augment the rite of wages, it must exercise «n inju¬ 
rious effect upon consumption ; and so much is tliis the 
case, that an augmentation sn the price of ^production, 
which would «eem too small in amoftnt for exercising 
any influence, has been known to ruin a manufacture 
altogether, by turning the public taste permanently into 
new channels, or by raising up competition from quarters 
unchecked by similar restraints. • 3 

Hiert being a great scarcity in the be^innin^ of tha 
year 1779 of Italian drganzined silk, which was*indis- 
pensably required for the warp in silk manufactured 1 , its • 

• * r*3 
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importation was permitted from any port and under any 
flag until twenty days after tile commencement of the 
next session of* parliament; arid this relaxation was ex¬ 
tended from year to year, by sudeessive actq of parlia¬ 
ment, until the conclusion of this war. • • , 

In an estimate pf the condition and the annual pro¬ 
duce of the,principal manufactures of Great Britain; 
which Vas published in th£ year 1783/ the different 
branches of silk manufacture were said to amount to the 

% . 1 I < 

suim of 3,350,QOO/., and it was. farther* stated, that this 
amount was progressively increasing. In 1784, addi¬ 
tional duties were‘imposed of orrtj shilling and ten-pence 
per pound on raw* silk,* and of Jwo shillings per pound 
^ on thrown* silk, t and larger countervailing drawbacks 
were granted on the exportation of manufactured goods 
composed wholly or partially of silk. 

The production of raw silk in Bengal, with the view 
to its exportation thence, was but of trifling amount 
until the middle of the eighteenth century; and its qua¬ 
lity was 60 inferior as to occasion 8 its sale for a price. 
equal only to one third or one half that of ‘Italian silk. 

'* The total quantity received from Bengal and China in 
the year 1750 wajbnly 43,876*pounds »• but soon after 
that period it became se favourite object with J;he Bast 
"India Company tp ertcourage* its production, as one 
means whereby to draw from India to Europe the sur¬ 
plus revenues which were expected *to flovf into their 
coffers. . i * 

In the year ^772, with the view of rendering the silk 
of Bengal, which hitherto was of the commonest kind, 
and fit only for inferior purposes, acceptable to the 
English manufacturer, proper machinery and competent 
persons were sent to that country for the establishment 
of filatures, or silk-wiiftding factories, on the Italian 
systeqi. The period chosen was, in one respect, very 
unfortunate, owing to a dreadful famine which at that 
4ime yisited Ihdia; and it was not until the y&r 1776 
that any material advantage could be derived from this 
8 improved system. In the year just mentioned, the 
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shipmertfs of raw silk frpm Bmgal alone amounted to 
515,913 pounds; and during ten years, frcfn 1776 to 
1%85 inclusive, the average importationweached 560,283 

* pounds. Although in*some individual years tlie quantity 

* has fallen shoft from accidental causes, yet its average 

amount has continued to advance witji tollable steadi¬ 
ness ; and the impoifations now* amount to nearly 
1,500,000 pounds annualfy. * , * 

The quality of tHte E|sfc India Company^ importaticyjs, 
although much improved by the use of the machinery 
sent from Englaqd in 1772, wfts still considered to be 
greatly inferior to thaffproduced in italy ancPTurkey; 
and, prior to the yeai; 179^ if was* thought applicable 
only to a very limited number of use^. This state of* 
things, causing their importations to accumulate in their 
warehouses, led the directors to devise means for the 
more general introduction o£ Bengal silk into use; and," 
complying with the recommendation of a committee 
of their body appointed for the purpose, they, in the 
list-mentioned year, caused a portion of their stock to" 
be converted into organzine by silk throwsters in this 
country. Although this measure encountered a strqng 
opposition at that time from some* branches of the silk 
tradg, k waslloon perceived Up be of considerable benefit 
to the country, inasmuch as die experiment tended to 
remewe much«of the prejudice existing against the use 
of Bengaf silk, told the trade was rendered less dependent 
upon Italy, whence, during so ldiag a period,jthe greatest 
part of the organzine used by our weavers was br&ught. 
Up to this year (1794), the total quantity of silk organ- 
zined in the English mills*did not exceed #0,00(2 pounds 
weight anifhally: the mills being principally occupied 
in forking singles and trams, the importation of which 
descriptions was wholly prohibited ;«and as the English 
throwsters were often out of employment, they were 
wiling enough to encohrage tfiis experiment on*the part 
of the Ejist Lidia directors. \ • 

* On the supposition that the quality of Bengal silk 
was suited to the objects for which organzine Was re- 
• * 4 
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quired, there *coiild be no difference if opinion concerning 
die policy df the step, since it was p- means for providing 
profitable employment for English labour and capitgL 
The opposition which had been offered to th^ measure 
proceeded from merchants interested in the importation 
of Italian thftiwn yilk, who found means to influence, 
for a time, many among the manufacturers; but these,' 
seeing 4t length that they weie acting in ‘opposition to 
their true interests, resumed tji^ exercise of their own 
judgment, and employed organzined.East India silk for 
many of their principal‘fabrics. * 

From fiiat time 4 the importations of Bengal silk have 
been progressively improving in Quality; and, in conse¬ 
quence, the organzine made from it has grown gradually 
1 into favour, until it now ranks, for the most‘part, very 
little below Italian organzine,,and, in some few instances, 
‘has even sold for the highest prices afforded by the 
market. Sanguine hopes have been expressed by some 
persons of competent judgment, that at no very distant 
1 day the improvement may be such a% to render our ma¬ 
nufacturers nearly independent of foreign supplies. The 
facilities for extending this production in India are such 
as to create reasonable expectations, that. In regard both 
to quality and price, Bengal silk will force the pro¬ 
ductions of Italy, ard the supplies from Turkey, out of 
the market^. In these western- countries, there "is but 
one regular annual crop, while in BengitI there'are three, 
at intervals of four months, in March^ July, and No¬ 
vember. * 

The quality ot China silk, governed by the same cir¬ 
cumstances which limit the ^progress of improvement 
in»all the institutions of that extraordinary country, 
has continued without variation from the period of 
its first introduction into Europe to the present houi». 
Its brilliant whiteness, the principal merit of .China 
* silk, is supposed to be' owing*" to the application of 
some indigenoiyf production, the knowledge of Hvhich 
is confined to tftet country. A great part of the raw* 
silk imported from China is used in the fabrication of 
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hosiery and gloves, in which articles it is acknowledged 
by foreigners that the English manufacture* hts lfing 
greatly excelled the Frenqji, an advantage, attributable to 


th& superiority of machinery. * 

Bengal raw ^ilk is dittinguished by two appellations 
— country wound, and filature; the former beiffg fur¬ 
nished hy native adventurers, who c$ff employ none but 
the rudest methods for winding it; while the latter is 
produced by servants of the East India Company, arjd 
treated according to th^ ’most approved European Jne- 
thods. * • • . 


Different degrees of fineness or coarseness ar» denoted 
in the company’s filatures ig Bengal by the letters A, 

B, C; silk of 4 to 5 hocoons is called A J'Jo. 1.; of 
6-8 cocoons, A No. 2.; of 8-10 cocooiis, B No. 1 .; of « 
10-12 cocoons, B No. 2. j of 12-14 and 16-18 co¬ 
coons, B No. 3.; of 18-20 cocoons, C No. 1.; of 20-22 • 
cocoons, C No. 2 .; 22-24,* &c./ cocoons, C No. 3. 
The silk which the natives reel by hand is much inferior, 
aigl is marked by the letters A, B, C, D, E. It must, * 
therefore, hp understood, that the A No. 1. silk of one 
district in India will differ veiy importantly in qualify m 
from that another district, although bearing the same 
distinctive letfc'r«and number; this ^depending much 
upon*tKe mode of culture,, rngtho^ of winding, &c. 
Even 'the filatqre-wound silks of different districts are 
subject to foe samg difference of quality. Thu’s, Bauleah 
filature is said to produce silk inferior in fineness to 
Radnagore or Cbssimbazar filature, which, Sgain, are 
excelled by the produce of Gonatea 3hd Comer colly. 

In the last mentioned of^hese filatures, through the 
scientific skill an d energy of the East Indft. Companyjs 
resident, a system has lately been adopted of giving the 
necessary degree of hegt to (he colons while* being 
wound, by means of steam ;*and both the arrangement 
and execution of the plans for this purpose spedk very 
favourably for the talents of the parties Snploye^, wheg 
foe remoteness of thesntuation and the c^nsequdht dif- 
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ficulties and 1 obstacles tq be surmounted are taken into 
account. • 

The number j>f artisans iieeding employment was 
greatly augmented throughout the kingdom af^the return 
of peace in the year 1815; and this evqnt being soon , 
afterwards followed by two bad harvests, the situation of 
the labouring poor jtfas rendered still more distressing.* 
The increased humber of hbnds, and the „rise in the 
price of provisions, conspired in reducing the rate of wages 
so*l8w as to render it impbssib^ for tjje labourer, even 
when fully empfoyed* tefeobtain the quantity of the cheap¬ 
est food •necessary for subsistence. General complaint 
and discontent of <Jburs£ ei^ued. 

•9 The riband weavers of Coventry, and parts adjacent, 

: having, early in the year 1818, petitioned the legislature 
for relief, their case was referred for investigation to a 
o committee of the bouse of commons. A most laborious 
enquiry upon the subject was instituted; in the course 
of which they obtained evidence and information from 
'* great numbers of the most intelligent silk manufacturers 
and weavers of London, Coventry, Macclesfield, and, in 
c short, of every district wherein the silk manufacture had 
seated itself in England. The result of this investigation 
proved that, although there doubtless‘was much indivi- 
•dual misery among^. labouring artisans, arising frofn the 
causes ju^t mentioned, there was no reasqn for imagining 
that any particular distress had visited those*. connected 
with the trade in silk j,i but, on the contrary, it appeared, 
from- the concurring testimony of all the Witnesses, that the 
quantity of silk 4 goods manufactured and used through¬ 
out thj? kingdom was on the jncrease, and that, notwith¬ 
standing the' greater number of looms, «the weavers 
were all fully employed, and even forced to extend,.their 
toil beyond the usual hours to .obtain support from the 
low rate of wages. 

Th&, under ^hese circumstances, the despairing arti¬ 
sans should seeK relief, by any means which they thought 
l&ely to afford cit, can excite no vonder; but that the 
piaster manufacturer, who saw one establishment after 
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another, rising up arSund^him, while, at the same time, 
his own comQiercial # transactions were confinuatfy ex¬ 
tended, should declare hft opinion that this increase of 
the trade up as occasioned by th’e distress which accom¬ 
panied it, and> should pfay, as a remedy, for the impo¬ 
sition of additional restrictions upon Jiis tfode, is some¬ 
what surprising; andSrhen, in compliance with this 
prayer, a conAnittee of legifilators are seen graveljfrecom¬ 
mending enactmeifts, gpp.of the first inevitable conse¬ 
quences of whish would have been thg aggravation of 
the evil, by throwing a large number of artisans out of 
employment, it become? difficult to withhold tile expres¬ 
sion of astonishment. m Tlie»h<ftise of commons ^spared 
itself the imprudence of carrying into effectPtliis recom¬ 
mendation of their committee; and within threa years m 
from that time a committee of the house of lords recom¬ 
mended strenuously the entire abolition of those restric- * 
tions, the extension of which had so lately been declared 
“ absolutely necessary.” 

• During the whdle of the period between the years * 
1773 and *1824 the silk trade in England was kept in 
its artificial state by restraints on the importation. oS 
foreign nftnufhctured goods. Being*thus secured in the 
possesion ofnh£ home market, and in the supplying of 
our immediate dependencies, there was but little incite¬ 
ment for the weavers to improve their *rt. # ‘Thus the 
same inartificial fbom, and the same throwing machinery, 
continued to b| used down to*the very moment when 
the competition of foreign artisans compelled she atten¬ 
tion of our throwsters and weavers, and obliged them 
to devise means for more successfully mefting the pro¬ 
ductions of foreign looms in our owi! markets. • 

*Fhe silk goods of France had always found tljeir way 
to this country, in a limited mmntity,Shrtmgh smugglers; 
and being, in consequence of their then superior quality, 

. eagerly sought by all n9ho eoufd procure them, our ma¬ 
nufacturers were dismayed at the prospect of their legal 
•admission, although loaded with heavj protecting duties. 
From being always wholly dependent Upon hoifle ds* 
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mand, the silk manufacture was liable to serious fluctu- 
adons witlf every change of fashion. The extensive sales 
of one season were frequently Mlowed by the diminished 
consumption of the next. The weavers thep deprived 
of employment would sink into the depths of wretched¬ 
ness. ^jftiis ptonstant alternation of prosperity and dis¬ 
tress had always attended the sihe trade of England, al¬ 
though ^the preponderance of tne former state*was proved 
by*jhe increasihg amount of the manufacture, comparing 
one period with another in the coursp of years. 

It was with a view° to* lessen this fluctuation, and meet 
the altered state of commerce attending the return of 
peace, and to place the silk trade upon a basis of natural 
^capability, rather r than of artificial support, that, in the 
year 1£24, the whole system was changed. - The high 
duty on raw silk was abandoned, for one merely nominal; 

' that on thrown silk was reduced nearly one half, and 
the admission of foreign manufactured goods was ren¬ 
dered legal after the 5th of July, 1826. ] 

It was hoped that the weavers, having so material 
concession in their favour, in the alteration of the duties, 
would have been enabled? during the two years which 
must elapse before the admission Of manuf&cttried goods, 
to prepare for a .successful rivalry with 1 the foreign 
weaver; but they were 'led by the increased demand, 
consequent upon the abatement of duty,* rather to- em¬ 
ploy their powers in augmenting the Quantity than in 
improving die quality •£ their fabrics. 

The local acts of 1773, regulating the wages of silk 
weavers' in and about London, commonly called the 
Spitalfields Aftts, the provisions of which had been sub- 
. 8equently applied to*Dublin, were wholly repealed, as has 
already jbeen mentioned, in the month of March, 1824. 
These acts were Approved find defended by some persons 
well acquainted with the trade, on the ground that their 
operation traded Ao secure to«ihe "workman only fair and 
reasonable wages for his labour, and to prevent an r exor¬ 
bitant rise of pobr rates. When Ihe demand for any* 
pferticttlar article of manufacture is slack, a competition 
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among the artisans ^engaged in its production must 
always Insue, which, *the absence of prohibitory en¬ 
actments, will lead them t> accept less wages; and thus 
the article^of their production being furnished at lower 
•prices, an incseased defhand is created, which brings 
things once more to their natural level, iftit the opera¬ 
tion o^this local act, by tonstantly maintaining the prices 
of goods at ^heir highest pf>int, lessenetf the chahces of 
increased consumption, and consequently protracted tjje 
period of relief > while*tfie diaster manufacturer, bfing 
restricted from the payment of kssi than the regulation 
prices for labour, Tvas without the temptation ft) add to 
his stock of goods, in the lioptf of ft revived demand, 
which, under similar circumstances, has oftea lightened 
the evil to the labouring artisan. . 

In its general operation^ this compulsory regulation of 
wages was fatally opposed to the adoption of improve- 1 
ments depending on the use o5f machinery. The weaver 
was paid a certain, price for the performance of labour 
wish his own implements. However much it would 
have abridged that labour could he have borrowed the 
aid of machinery, the means for this were never within * 
his reach. • In other branches of manufacture, processes 
have be^n imforftintly simplified by. the invention of 
artisahs, who always find in their employers every will¬ 
ingness* to incur the necessary risk, and Jo ^ssist them 
by making <he requisite experiments, knowing that they 
must share in the consequent adwqitage. The greatest 
improvement that has yet been made in figured silk 
weaving was the production of an operative weaver. 
Had this invention been iatroduced in England during 
the existence «of the local act, the important branch of 
manufacture just mentioned must have been abandoned 
injSpitalfields. The weavers could wot'by any means 
have accomplished the purchase of the machine; and as 
the masters must have ^>ai<l tffe same pricey in either 
case? thty, assuredly, would not have pul themselves to 
expense in* the matte?. The consequent^ in such case 
would have been, that the country manufacturer, bfeing* 
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able to make such arrangements u»th the weavers in liis 
employ at were called for by the alteration of circum¬ 
stances, would have undersold the London trader, and 
monopolised the business. Thai this is not a fanciful 
or doubtful view is proved by the fact^ for, since the 
repeal* of this restrictive enactment, the master manu¬ 
facturers have, afc , their own charge, actually furnished 
improved machinery for the «se of the operative weavers, 
qpd have participated with them in die resulting benefits. 

During the continuance of fhese aptS, there w*„s, in 
the Spitalfields distyct^ no medium* bet ween the full re- 
gulationaprices a»d the total absence Uf employment. It 
"^Jygg^uot appear that wftgei were ever fixed so high as to 
enable tGfeh w ^ vers t0 save niucK of their earnings, when 
even,they were‘fully eihpxUjved. Had it been otherwise, 
the improvidence which usually characterises the unedu¬ 
cated poor, would have prevented their reaping advan¬ 
tage from the circumstance; and \]t must surely be better, 
on every account, that a man so thv&umstanced should, 
in seasons of dulness, work for eicn a settffity jritta/ice 
rather than that he should he wholly 0 incapacitated from 
t contributing to the support of himself and his family. 

The district ofc .Spitalfields bas, it i^tijis, enjoyed a 
very material advantage over every •other place in the 
kingdom where tfip sillfc manufacture has been established. 
Its proximity to the great mart for consumption, and the 
ever-varytng demands of fashion in t&e metropolis, have 
given constant employment to a certain extent, without 
much reference to the cost of production; but as this 
source of demafid must necessarily be far below the power 
of sypplyivg it, superior artisans alone have obtained 
pmploymenf by treason of it, and the relief has conse¬ 
quently been far more partial in its effects than* under 
other circumstarpws, it plight )jave proved. Some intel¬ 
ligent .manufacturers, wh6 advocated the regulation sys¬ 
tem, Argued, that since 1 , on actount of the duties on the 
# raw ipaterial/and the cost of its transport, (.England 
coubfnot co/apete with the Continent, but must havejts 
• marke t limned"'strictly to its own wants, and those of 
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its immediite dependencies, it was of little importance 
whether* wages were high or low; for if th ^prices bad 
been reduced by the 4^h(^e amount of jnrages, the actual 
consumption would not have feaen extended by it ; and, 
on the othSr hand, if th# price of labour were left with¬ 
out restriction, the selfish dispositions of f many*master 
manufacturers would lgpd them to stake e.very unfair 
advantage of tfie journeyman weaverS, who Voul<l thence 
be driven, Habitually, to tlie resource of (he poor-rates, 
and thus, deprived of their feelings of honest independ¬ 
ence, would sink in tl\p scale of ^society, with morals 
deteriorated equally wit(i their outward condit^pn. Al¬ 
lowing to this argument all jhcfcforci and philanthropy 
which can be demanded, it must be admitted that to be 
effectual and equitable the acts should have embraced 
the regulation of wages in all the silk manufactories 
throughout the kingdom ; land *the proof of this is af- , 
forded by the fact, which has never been disputed by 
even the warmest advocates for regulation, that the 
ojjeration of the Sjplalfields act occasioned the removal , 
of many bymches^of the silk trade from London to dis¬ 
tricts in the country beyond thg limits of that restrictive 
enactment^ 9 , t * ® 

Notwithstanding tlie contrary tendency of this mea¬ 
sure,?^ trade of SpitalQelds has^ accofhpanied, it is true, 
by sonvs distressing fluctuations, gone on increasing. If 
one h’ranc^ of'iqpnufacture was attracted elsewhere by 
the greater cheapness of lahour^others were called into 
existence; and London, from the <%use before«explained, 
has always been, and will continue to bp, the nursery for 
the infant branches of thejnanufacture. # 

The abolition of duties on the im^prtation of raw silk 
in the year 1824, and the total alteration in our system 
of restrictions which followed that measqre, have tended, 
by their happy consequences, greatly to enlighten tlie 
public mind upon thf^&nbject o& commercial prohibitions. 
.The sjjk trade of England^ which, in the opinions of 
Jpiany experienced persons, existed only^rougfl^the ei- 
ilusion of the manufactures of other coiyitries, hgs re; 
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ceived new life from the breaking down of 'the barriers 
raised for its protection. c ■ 

During the ferment which, accompanied this revolu¬ 
tion in bur commercial' policy, and when the minds of 
some were filled with apprehensions, preparations were 
made by the, great majority of the manufacturers for a 
most important extension of oiuyproductive powers. Thf* 
capital set free by the abolition of the duty was not suf¬ 
fered to lie dormant, but was employed by c them in ac¬ 
complishing this extension. ■ The number of throwing 
mill's in the c6untry was increased from 175 to 266 , 
and of spindles f$>m 780,000 tp 1,180,000 : the looms 
deployed in Spitalfieldsuamounted in number to 17,000; 

' and so greyt was the demand for thrown silk, that al¬ 
though, for the ihoment, the foreign supply was increased 
by nearly fifty per cent., and the number of mills was 
' augmented in the degree just motioned, still the weavers 
were frequently obliged to wait during months for the 
full execution of their orders by the throwsters. 

In 1824 and 1825 all was excitement and overpgo-, 
duction in every branch of our national cojnmerce and 
.industry, and then follov^pd the dreadful revulsion which 
will live so long in the memories of our, merchants and 
manufacturers. In the iponth of July,. 18^6, the admis¬ 
sion of foreign silk' manufactured goods was to cotnmence, 
under a duty equivalent to about thirty per cent, sn their 
value; and during the season of depression, \yjhich is ever 
unfavourable to the formation of sound opinion, a clamour 
was raised against this relaxation, the prospect of which 
was alleged as®the main cause of the weavers 1 distress. 
Happjjy, however, for the bjjst interests of the country, 
i(p commercial policy was swayed by one, ^rho, like the 
celebrated Turgot, had the ability to see, and the,firm- 
ness td uphold, nj^asures^of wisdom and of prudence, in 
opposition to the clamouv of nis opponents. Among 
, these, % is to be presumed, these is scarcely to be found 
one whj does not now acknowledge, with thankfulness 
and admiratiffii!, the justness of his views, which thqp 
^passed for vjfcoftary speculations, and the constancy of 
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his minjl, which they were then prone to stigmatise 
obstinacy. • f m 

The law nermittine. the imDortation of foreign nu 


nufactured*silks was allqprcd to come into operation, and 
•has done*more*for the developement of skill in the En¬ 


glish weavers, than miglif have been produced during ages 
of a dull and enervating monopoly. The'boSst of former 
days, so oftdh made 4 and with so little foundation, is now 
fully realised, and thetf»bri«s of our artisans vie suc¬ 
cessfully, in excellence,* # witli the most •beautiful per¬ 
formances of the continental weavers, # so that in any df 
the productions of our looms are fought and viewed with 
preference in countries-whose superior advai^ages were 
held up to the English weavers as causes for apprehen¬ 
sion amounting to dismay. 


A short time previous' to the full operation of the law 


of 1824, a silk manufacturer «f high respectability and 
skill quitted France and formed an establishment in 


London ; this becanje an immediate object of jealousy 
to "the English weavers, who complained that it was used 
principally as a cover for an illicit introduction of the 6 
then contraband fabrics of France. Xl^ s accusation was 
met, on the part of the £oreigner^ frith a demand for the 
strictest investigation, an j the contents *of his warehouse 
wei& subjected to a severe scrutiny. *When, as, the re¬ 
sult of*this inspdctjpn, a seizure had been madebf thirty- 
seven pieces of goods, which, in ^he estimation of the 
most' competent judges from Spitalfields, wer<* unques¬ 
tionably of foreign make, the individual English weavers, 
whose skill had produced the articles, were })rough£ for¬ 
ward to disprove the allegation. # • . 

Is any further argument required, to prove the accuracy 
of judgment that dictated this jlepartqre from a system 
of fturthensome duties and restrictions, which, while other 
branches of our manufacturing ^industry had bedh^ad- 
vancing # with giant strides in* the race of improvement^ 
kept the silk trade aloi^ in a state of listless inactivity ? 
It so, it will be found in the evidence df (Aistom-house « 


returns. 
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Were any individual year aingl&d out as an example 
of this fact; it might be considertjl as inconclusive, and 
perhaps unfair. c The period immediately following the 
alteration of a system is not one wherein the permanent 
effects of tljat alteration can be rationally considered; 
and the trading c of the first year after the abolition of 
the heavy duties might have been thereby stimulated to 
an unnatural extent; but this objection cannot apply, if 
period of comparison be. gpjeaif over a space of five 
years, for in that time, any amount of 1 undue excitation 
and over-trading would have' 1 found its correction in 
following years (^consequent depression. 

Contrasting, therefore,' the five years immediately 
preceding Ihe alteration of system, with an equal period 
following that measure, we find, that in the year 

tbs. 


1819, 

the importation was,- 

— raw silk, 

1,480,990 



r » 

’ thrown, 

301,588 

Its. 





1,782,578 

1820, 

- 

raw silkfl 

1,702,416 




thrown, 

309,953 






2,012,369 

c l«2l. 

M a % 

raw silk, 

1,940,516 



4 u 

thrown, 

350,209* 



• 



2,290,725 

1822, 

- 

raw silk, 

2,037,415 

O 


■' 0 

thrown, 

370,273 



* . 


- — 

2^07,688 

1823, 

•• a* 

raw silk, 

2#8.5,97/: 



.a 

thrown, 

346,314 



r 

r 



2,432,286 


o 

Making a total of 

mm m 


10,925,646 


>j in tL'e last five years of prohibition. _ 

* In 1824, the firstly ear of low duties, the importation was— 

tbs. 

- raw silk, 3,540,910 

thrown, 452,409 tbs. 

( c — ■ ■■ - 3,993,379 
"raw silk, 3,030,756 0 

thrown, 556,642 vi 

-' 3,587,393 

raw silk, 1,955,042 
thrown, 289,325 

- 2,244,367 


182 % 


• 


(. 1826 , •£ 
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* • fts. * its. 

1827 , ■ - raw silk, 3,755,242 • * 

* * I thrown, 4^4,015 

. . - 4,209,257 

1828, •- - raw silk, 4,162,550 

» • • thrown, 385,262 # • 

-- 4,547,812 

• . —~ - - 

* Making a total of * - - • - *18,582,213 

in the first five years of relaxation ; exhibiting an in¬ 
crease of no less tfian ^venjy per cent, in the annual 
consumption of the country. • 

It has been stated, that when* iif the year 1§24, the 
legislature determined upon alter^ig ttye system by which 
the silk manufacture was conducted ; and legalised, pro¬ 
spectively, the importation of foreign silk gooTls under a 
rate of duty which was judged to afford sufficienf pro¬ 
tection to the home manufacturer, concession was so far 
made to the apprehensions o£ this jdass as to defer the 
operation of that portion of the law for two years, which 
interval was asserted to be requisite in order to enable 
the English weaver to prepare himself, ljy the production 
of goods fitted fott that object, for the formidable com¬ 
petition in which he was about to engage. • 1 

That m£n* occupied lh any particular calling should 
by wgnUof jifflgment and infoitnatioiPbe betrayed into 
measures against their interest, *is iff)t extraordinary ; 
prevented by the circumstances wherein thfcy mre placed 
from taking more* than a partial view of the subject, 
they are prone to^fill up the prosplet with chinseras, and 
shrink with apprehension from phantom^ of thSir own 
creation: but it is, on the other hand, trulj surprising 
that others, whose faculties* had no such ipfluendbs to 
mislead them*should yet have failed on this occasion to 
perceive that the same interval which was granted 4o the 
home manufacturer was equally $njoyedft>y the foreigner, 
during which he might accumulate a large stock of goods 
reader to be poured into our 'markets at the moment of 
the act doming into operation. This, in # fact, the* 

cdUrse pursued by tiie French ; and yrlnju the near t 
prospect of this inundation had created a new subject 
• * 6 2 
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for alarm in the minds of our dUvn manufacturers, an 
expedient was adopted as a remedy, wljich was equally 
at variance with liberality as kt affected our neighbours, 
and contrary to sound policy as it regarded ourselves. 

*■ Ttye French weavers had afways been accustomed to 
make their silk gpods of one particular length; and with 
the design' of rendering these •their preparatory labours 
unavailing, a law was pass&l by parliamfent, whereby it 
was, among bther tilings, ena^t^d, that only silks of cer¬ 
tain declared .lengths, different altogether from those 
hitherto made and ussd in France, should he admitted ; 
disqualifying thifS from legal importation all goods then 
made with a view* to fne ‘Sngligh market. The conse¬ 
quences of* this r enactment were, that the French manu¬ 
facturers set instantly to work to make fresh goods of 
the prescribed length for, English consumption, while 
the prohibited pieces, falling as instantly in value, were 
purchased by the illicit trader, and smuggled into this 
country ; their low price causing them more effectually 
to interfere with our domestic productions. * * 

It had never been found practicable, undfcr the system 
of exclusion, to prevent the prosecution of this contra¬ 
band trade in silk goods. French silks' dnd ribands, 
from their then r.uperidrity to those of dor owp produc¬ 
tion, had always been'preferably sought by our country¬ 
women 1 . ,and-to such an extent was this trade systematised, 
that silk goods of all descriptions might be "purchased in 
France;, the seller taking upon himself to guarantee their 
safe delivery ip England, at the very house of the pur¬ 
chaser, and relieving himself in turn from the chances 
of l(bs, by insuring the amount at offices established for 
'that purpose, anfl where policies were granted with as 
much facility against loss by seizure, as for protection 
against the elements—'.he premium varying, of cou/se, 
according as a greater or less degree of vigilance was 
found to be exerted by our revenue officers, t 
• Wplh the knowledge of these practices full in their 
minds, and aw^re, from experience, of the impossibility 
of effectually stopping them, the admission of foreign 
silks was no longer matter of choice with our- govem- 
* Note M. + Note N. 
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ment; ami the only question for consideration w ,-s, how 
to draw from thy» branqjt of commerce the highest amount 
of revenue. It was evident, that, by fixing the Tate of 
duty too high, the French smuggler and the insurance 
offices would continue their successful competitorship; 
and the government was sorely perplexed by the cer¬ 
tainty of this on the on£ hand, and hy the overcharged 
fears of our snAnufacturers 8n the other, in their Aidca- 
vours to effect an actur^e^adjustment of tlte question. • 

Independently «f t^he enormous expense^ttending esta¬ 
blishments for the prevenfion of illicit trading,—and this 
pecuniary evil is one of 1 T 0 inconsiderable magnitude,— 
governments would appqgr to be uhder'a moral obligation 
to remove, as far as possible, all incentives tb tlie com¬ 
mission of the crime of smuggling. The opinion^ that 
infractions of revenue laws #re, at most, but venial of¬ 
fences, is one very generally li^ld among the uneducated; 
and, judging from the encouragement afforded to smug¬ 
glers, the idea is not by any means confined to that class: 
if, # however, crimes Arc to be estimate^ with reference 
to their provable influence upon the general well-bein~ 
of society, tlie smuggler's calling can by no means be ■ 
considered harmless; .siTice, by familiarising him with 
violations of the law in one of Its codes or branches, it 
tends to break down the* barrier# wlitch should restrain 
him in "regard to moral observances generally and, in 
truth, a laxity of j/factice in this so-esteemed venial fault 
leads from one stqp to another, thrdbgh various gradations 
of crime, until the mind and heart become at length 
wholly corrupt tmd brutalised, and murders the most 
cruel and atrocious, perpetTtted in defending the ufcjects 
of their criminal traffic, are the melancholy consequences?. 

While the necessity exists for the imposition of duties, 
it is hardly to be hopetb tha^ ftnugglftig* can altogether 
cease; nor, indeed, does it appear possible for any govern¬ 
ment, however strong and vigilant, effectually to coun¬ 
teract the diligence and activity of those who drtf\^ their 
subsistence from illicit trading: but thflt much may be 
done in lessening the evil, by a judicious adjustment of* 
• £ o*3 
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the scale of "duties, is Tendered evident by the fact, that 
since the ‘duty on foreign silk goods haa been placed on 
its present footing, it has bedome comparatively indif¬ 
ferent to the trader, as a question of profit^ whether to 
pass them regularly through 'the custom-house, or to 
insure the value against the chances of seizure; the de¬ 
mands of the smugglers and tlW insurance offices being 
nearly equal to those of the "government. *■ dTrom this ‘it 
May fairly be inferred, that the Amount imported of 
smuggled silk goods has been greatly diminished : many 
persons who would liaVfc little of no objection to these im¬ 
portations on tin? score of their illegality, would yet be re¬ 
strained from embarking id adventures attended with risk 
of loss, arid would prefer to follow the course of virtuous 
and good citizens from the moment that an opposite line 
of conduct ceased to be accompanied by extra profits! 

The inducements for smuggling afforded by the im¬ 
position of exorbitant duties, although strong, are yet by 
no means so great as where the importation of an article 
of commerce is altogether prohibited. This affords ihc 
greatest encouragement to the illicit "trader y since it di¬ 
rectly enlists among the ranks of his customers that 
numerous and inffuential class of persons which estimates 
the value of tilings according to their scarcity ,ind diffi¬ 
culty of attainment, giving to' the interdicted article a 
factitioU» superiority which disappears at the first breath 
that destroys the prohibition. Is it'biot notorious, that 
during the whole period of their interdiction, French 
silks arid ribands were to be seen in every society that 
laid claim to the distinction of fashion ) and that India 
silk handkerchiefs were to "be found universally in the 
pockets of men of the upper and middle classes, and 
even ."doming the necks of the labourer and the artisan? 

Prohibitory' Idfars seeth, to Ite considered unjust and 
arbitrary interferences with the natural liberty of man, 
andto carry with them none of the sanctions of morality: 
they arfc broken, consequently, without hesitation^ by per¬ 
sons who would yet scruple to withhold clandestinely 
the payment of any rate of duty that might be imposed.* 

It is not asserted that thfc introduction of foreign ma- 
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nufactured^ilk good% should be at once permitted free 
from the imposition bf any duty. It has been contentled, 
that some protection^ galled for, because the foreign 
manufacturer is in tha country .of production, while the 

# cost of tfcie ra^ materials enhanced to us by the expense 
of carriage; an argument scarcely deserving of a»y con¬ 
sideration, since the conveyance of manufactured articles 

must be at tbg least as exj*ensive as diat ofi the raw ma¬ 
terial ; ancC beside, so long as France continues to draw 
any part of her supplies -frem abroad, the price of^ the 
whole of the silk manufactured in that Sountry must be 
, governed by the cost of the portion which is imported. 
But while die expense of living is fygheir in Great Bri¬ 
tain than it is in tht>se countries whose political'and 
financial circumstances place them in a mss artificial 
state, the wages of labour ought to he and will be*higher 
in something like an equal* ratio. Greater comforts are 
' needed by the English artisans, in consequence of the 
less favourable nature of our climate ; and if, after taking 
gll these circumstances into calculation, it is yet found 9 
that the l^bourin^ classes here are nog all sunk so deeply 
into the abyss of poverty and wretchedness as those of 
some neighbouring states may be 4 jt will not thence* bff 
argued that^tlioir situation is too favourable, and that 
the*prmciple of buying in the cheapest market should, 
as is.sometimes insisted on, be carried to so extreme a 
length as^woulil^lower them to the samtf miiretable level, 
and reduce them to the procurement of hare subsistence.* 
There is too fhuch reason for believing that this is, in 
many of our .manufacturing districts, 4he unfiappy con¬ 
dition of our labouring artisans; and occurring, as it ge¬ 
nerally doe*, with reference to branches of iwdustry*wherein 
we.have no foreign rival to contend against, legislative pro- < 
^.tection would be unavailing; but so lon^as,by the imposi¬ 
tion of a moderate duty upon importation, the real comfort 
of a large and deserving class of our fellow countermen can 
bfc maintained, there are surely few, if any, who would 

• object to the impost: but to carry this.protecfi§n beyond 
the limit here pointed out, would te injurious towards 

* Note P. * 6 

* •© 4 
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other classes of the community, witjiout insuring, in any 
adequate degree, the particular benefit that was intended. 

In regard to the silk manufactihre, the duty required 
in order to maintain the English' weavers in the same 
relative position which they already hold wfch those of 
France* is very much lower than, without inquiry, many ' 
would be led to imagine. On consulting a comparative; 
statement drawn ufPby an experienced silk r manufacture^ 
of London, it appears that, independent of dhties, which 
are ..purposely kept out of .vievy the entire difference in 
the cost of one pound of the best thrown silk, when ma¬ 
nufactured into sixteen *yards of Gros r de-Naples, is five 
shillings and sixpence, pr barely fourteen and a half per 
cent. * : of this amount of difference, it will be seen that 

4 

* Comparative cstirfiate ot the cost of one pound of silk when manufac¬ 
tured r in to Gros-d e-Naples at Lyons and London respectively. 


Jn Lyons. 

£ s. d. 

Price current of organzine • 

2.JS. per lb., 8 ounces of 
whicli - - - - 0 12 6 

Ditto of tram 22s. 6d. per 
ib, Sound's of which - 0 11 3 

Dyeing warp and shoot f - 0 0 11 

1 4„S 

J Adfl 4 ounres for loss in 
dyeing and waste, to maUfr 
1(> ounces when manufac¬ 
tured - - - y-0 6'2 

*’ 1 lb 10 

Winding and. warpiQK 1*. 3d. 

Weaving Id ’ eft?, rcck- 
* oning 1 »i/ to the 

yard, at 4Jtf per yd. l» 0 , 

* - <f 7 3 


Difference in favour of the 


1 IS 1 


' In London. 

£ s. d. JS s. d. 

Price current of 
fine tram silk 
in Italy - 1 2 6 

Export duty and 

expensed - 0 0 6$ 11 

Carriage to Calais 0 1) 3$ 

per lb. 12 4 

Eight ounces of which - Oil 2 
Price^cu/rent of » 
fine organa ue 
in Piedmont - h 3 0»* 

Dutj and ex¬ 
penses - - 0 0 02, 

Carriage to Calair 0 0 . 

per lb. 1^1 

Eight ounces of which - 0 12 Oj 
Dyeing warp f-nd shoot, 
black and ordinary co¬ 
lours, soft and souple - 0 1 6 


French manufacturer - 0 5 6 

9s _ _ 


i 4 m 


A^ri 4 nunreii for loss in 
dyeing .md wastt, to 
make 16 ounces when 
manufactured - - 0 6 2 


, 1 10 JOJ 

Winding and warping 2 
Weavng 16 yards, 
reckoning 1 ounce 
to tile yard, at 8d. '* 

per yard - -10 8 

- 0 12 8 $ 


T4 


2 3 7 


2 3 7 
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the sum of four shillings and eight pence, or - twelve end 
a quarter *per ceyt. is ryadeup of the higher vftges paid 
in London for the actual'weaving of ihe fabric; the 
higher charge of the dyer amounts to seven pence; and 
the small remaining sum* is divided among, the p|rsons 
employed in warping and winding the |ilk. 

"This comparison is rffade on the •supposition that 
Italian throw# Silk is used irf both cases ; and, as already 
mentioned, excluding thg ^amount of dutjf payable 01 * 
importation to this cquntry. this duty if* after the rate 
of three shillings and sixpence pep pound; but the im¬ 
porter is furnished, *when*it is paid, wifti a transferable 
title to draw back the ymourtt ufion file exportation of 
an equivalent weight of wrought silk; qjf this title he, 
of course, avails himself, either personally or by proxy, 
and it would, consequently, he improper to consider the 
duty in forming this comparative estimate. 

It has been well remarked by the *baron Charles Du- 
pin, who, from his diligent researches into all subjects 
connected with comm'ercial questions, ^entitled to have 
his opinions deceived with a high degree of respect and 
confidence, that in the most considerable branches of • 
manufacture, the most, decided superiority has been ob¬ 
tained by.people with whom the price of labour is dearer ' 
than with their rivals. He instafticcsetlie cotton manu¬ 
facture* of England, which are furnished better and 
cheaper tharoby ally other people of Europe, although 
labour is dearer ir^Great Britain tiftm in any otjjer coun¬ 
try of our hemisphere. He then brings forward the 
manufacture of linens, in which the Dutch and Belgians 
surpass and sell cheaper that! the Bretons, although the 
price of labouf is dearer in Belgium Aid Holland tharf 
it is in Britany: and he further shows, that in thy pro¬ 
duction of fine woollens, Fran^e^urpasSes fcnd undersells 
Spain, although the price of labour in the foriypr is 
higher than in the latter kingdom. * • < 

_ — — — • 

Thg freight and^xpenses from Calais rto not included Hi the a bo A state, 
ment: the cost of transporting manufactured goods frijn Lyons to London, 
which is greater, must, in such rase, have been added to fhe price of the • 
Lyons manufacture. 


* Note 8- 
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The superiority in these instances, which is sufficiently 
striking,•Dupin rather refers t* hightjf attainments of 
mechanical skill, and greater degrees of commercial 
knowledge and enterprise. « 

Is^it then expecting too much to hcpe that, by con • 
tinuing to apply the silk manufacture the same amount 
of skill and enterprise which have served to gain for us 
a preeminence so decided in our cotton "fabrics, we may 
shortly becrfne sufficiently expert f to bring the produce 
of our silk-loqms, unprotected by discriminating duties, 
into successful competition with those of France, and to 
meet the latter in the fair spirit *of rivalry iu those 
foreign markets $hicL ha/e hitherto been virtually closed 
against ud ? 

If does not require any very deep research into the 
subject to discover that the silk manufacture of England 
has received, in all its branches, a most important im¬ 
petus from the alteration of system which began in the 
year 1824. For a time this impulsion showed itself 
only in the augmented quantity of raw material sub¬ 
mitted to the labours of the weaver; but from the period 
when wrought silks of foreign manufacture were ad¬ 
mitted legally invu competition .with tho^e of domestic 
fabric, our artisans have proved how u capablc they are of 
evincing as great n degree of ingenuity in this branch, as 
England has, so long been ^pcustomed to display in other 
manufactures. The once existing Jisparily in quality 
between goods of Piench and English make has, with 
some very unimportant exceptions, not merely disap¬ 
peared, hut actually ranged itself on the side of the Bri¬ 
tish -artisati; and as regards the cost of conversion, if 
4he spur of competition has not urged us forward in an 
equal ratio, it has yet done much,—more indeed than, 
without experied.ee of .he faci, was once thought pos¬ 
sible. Improvements in the machinery employed, both 
i^i (throwing and weaving, have led to this gratifying 
jresult-i-that the cost of the processes of organzining silk 
has fallen to little more than one half what' it formerly 
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amounted to, and a mJHch greater proportional abatement 
has occurred in,figurejweaving. • * 

Cau it be pretended, that these advantages would haee 
ensued under the old enervating system of high duties 
•and prohibitions ? and Joes it not seem desirable that 
the legislature should follow up this result, removing by 
tTegrees, but as rapidly Sfe consists wilh safety, the re¬ 
maining inouAds and defences against foreign •inter¬ 
ference ? Until th£ aryval of a state of‘things und^r 
which these may aJJ be abolished, England can hardly 
hope to employ her silk-looms ifc the service of foreign 
countries; hut if ft be desirable,—and who cafl dispute 
that it is so? — to expo# our%illft in # company with our 
cotton manufactures, would it not, by # excit*ng emula¬ 
tion, accelerate that event, if it were known that.every 
coming year some abatement would be made from the 
scale of protecting duties, until they should he wholly 
abolished? If the foregoing statements, carefully as they 
have been collected and examined, should be thought 
entitled to credit, the duty at present levied upon foreign 
manufactured silk* gopds is, in most cases, double wha f 
is needed to place the productions of France upon &i « 
equality With our own*; and if this disproportion has 
arisen, as is believed to be the fact, since die arrange¬ 
ment of the rates, and the opening «of our markets to 
foreign*manufactured silks, in the year 1826,4»es it not 
offer reason* sufficient for revision and abatement, while 
it holds out the qprtain prospect 0f further anjl progres¬ 
sive opportunities for reduction, until, under their abo¬ 
lition, the British silk manufacturers wifi become, first, 
undisputed masters of our home markets, alid next arti¬ 
ficers for others ? • • 

The duties now chargeable upon die importation of 
rtfw, thrown, and mannfactuifed sill&j as well as the 
drawback recoverable on re-exportation, may found 
in the following table: ~ , 

. • • . s. ». 

Knubs, or husks of silk, and waste of silk, l£e cwt 0 10 
Eaw silk, the ft. - - - • - O 0 T 
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Th.'own sil|$, not dyed, namely— 

Singles, the tb. - *■ - -016 

Tram, the lb. * - - - 0 2 O 

Organzine and crape silk, the lb. - <-036 

Thrown silk, dyed, namely— * r 4 * 

Singles, or tram, the tb. -030 

Organzine, or crape silk, the tb., - -052 

Manufactured of silk,’ or of silk mixed with any other 
material, namely — u 

«, Silk or satin," plain, the tb. - - 0 11 0 

* or, and at the option of the officers of*the cus¬ 
toms, for every ,10JV. of thewaluc - 25 0 0 

Silk or L satin, figured or brocade^, the it. -0150 

or, and at the of»tion # of the officers of the cus¬ 
toms, for every 100/. of the wdue - 30 0 0 

Gauze, plain, the lb. - - - 0 17 0 

or, and at the option of the officers of the cus¬ 
toms, for every 100/. of the value - 30 0 0 

Gauze, striped, figured, or brocaded, the tb. 17 6 

or, and at the option of ‘he officers of the cus¬ 
toms, for every 100/. of the value - 30 0 0 

Velvet, plain, the lb. . - -12 0 

or, and at the option of the officers' of the cus- <■ 

toms, for evLry 100/. of the value , 30 0 0 

Velvet, figured, the lb. - - 1 7 6 

• • or, and at the option ol the officers of the cus¬ 
toms, for every* 100/. of the value t - 30 O 0 

Ribands, embossed or figured with velvet, tin; tb. ,0 17 0 

or, and at the option aof the officers of the cus- 

toips, for every 100/. of the value t - 36,, 0 ‘0 
And further,'’if mixed with gold, silver, or other 
metal, in addition to the above rates, when tlm 
duty ip not charged* according to the va*ue - 0 10 0 

Fancy silk, net or tricot, the lb. - -1-40 

Plain silk lace, or net, called tulle, the square yard 0 14 

Manufactures, of silk, or of si^ mixed with any 
other material, th(^ produce of and imported fjpm 
places within the limits of the East India com¬ 
pany’^ charter, for every 100/. of the value - 20 0 0 

Millinery of silk,“of*'of w hich the greater part of the u 

material is of silk, namely— 

TurlAtns or caps each ' - - 0 15 0 

* Hats or bonnets, each - - 5 Vi O 

*Dresg'&, each w t - 2 10 0 

or, and at the, option of the officers of the cus- 
1 toms Mr every 1 001. of the value - 40 0 0 
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Manufactures o£ silk, of silk anti any other tnJL 
terial, not particularly ciiiimcratcd, or otherwise 
charged \yth duty, for*every lOOf. of the value - 30 0 0 
Articles of manufacture ofesilk, or of silk and any 
other material, wholly or part made up, not par- • 
ticularly enumerated, or otherwise changed with 
duty, for every 100 1. of flic value » • 30 0 0 

• • • 
Drawback is allowed, as under, on the exportation of 

silk manufactured goods, «ts gross amount being limited 
to the amount of duties previously paid oif foreign thrown 
silk, as has already been^explained —• • 


• • * £ s. d. 

For every pound weight of manufactured gooc^, 

composed of silk only - - • O 3 G 

For every pound weight of silk and cotton mixed, * • 
whereof one half at the legst-shall be sijjt -012 

For every pound weight of silk and worsted mixed, 

whereof one half at the least sflall be silk -007 


To throw additional obstacles in the way of smuggling, 
tlfe importation of foreign wrought silk^oods is restricted 
to the ports*of Lorfilon, Dublin, and Dover; and can oniy 
be effected in vessels of at leakt seventy tons burthefl, 
except when* brought (firect from Calais to Dover, for 
which tfade, vessels tht^ are of only Sixty tons burthen 
may b^ licensed by the lords of *the treasury, or by the 
commissioners of his majesty's customs. • •* 
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ON ‘'THE CULTURE OF SILK. 

• CHAP. I. c * 

i t ■ o 

ON THU GULTURE OF THE MULBERRY TREE. 

f I 

i 

DlPFEREN T SrECIES_OF THE MUI.BFUUV TTEE.-COMPARATIVE 

QUALITIES AS FOOD FOJJ SILKWORMS.-SOIL AND SITUATION 

MOST FAVOURABLE FOR ITS GROWTH.-MANNER OF RAISING 

IT.-FROM SEED. — FROM CUTTINGS.-INGRAFTING.-N UM¬ 

BER OF BROODS OF SILKWORMS ANNUALLY REARED IN DIF¬ 
FERENT COUNTRIES. - NUTRITIVE QUALITIES OF THE MUL¬ 
BERRY LEAF. -PRESERVATION <OF LEAVES. -QUANTITY OF 

LEAVES THAT ,MAY BE ANJ*"JALLY TAKEN FROM ONE TREE.- 

THE MULBERRY LEAF SACKED TO THE SILKWORM. 

The first object attention, preparatory to any exten¬ 
sive attempt for the production of silk, must be the cul¬ 
ture of the mulberry tret, the leaves of which form the 
sole subsistence of file silkworm'. 

This tree, the mortis 1 of botanists, is a* genu^ of the 
tetraiulriaorder,beionging to the monoecia class of plants. 
LiniiteuSoenumerates seven distinct species of tho mul¬ 
berry tree. 

The Nigra, or blank-fruited species^is well known in 
this country, ayd much prized for the fruit which it so 
abundantly bears. Any particular description of it here 
would be superfluous. 

4 The Alba, or white-fruited mulberry, differs from 
the nigra in having its stem straighter, and its bark 
smoother and *of a lighter colour. Its leaves are like¬ 
wise smoother, thinner, much smaller, and of a lighter 
gre0n. The fruit, which is of a pale grey colour, is small, 
ef a v<apid sweetness, and of no value. 

The Rubra, or red Virginia mulberry tree, differs but 
little from tfie alba, except in the red colour of its fruit. 
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The Tartafcca, or Tartarian sp^pies, abounds or the 
banks of the Volga and thcTanais. « • 

The Papyfcra* or pSperl mulberry, differs from the 
other species in having pal mated leaves. From the bark 
cjf its branches jhe Japanese prepare their paper. Its 
leaves are also used as food for the silkworm', for \*hich 
purpose tlie tree is nogr successfully cultivated in 
France.* t • • 

The two remaining species, the Tinctoria, and Indica, 
are not used for the nourtsfcmaif of the silkworm.f • * 
The mulberry trecf is hardy, gf jquick* growth, and 
easily naturalised in«all clipiates. The lfack species has 
always been cultivated for it% fruit in Europe. The 
white sort comes from Irtdia, whence it has be^n intro¬ 
duced into all those western countries Which have at¬ 
tempted the culture of silk.J * • 

The respective qualities df the different species, as 
connected with the silkworm, «tannofr be better pointed 
out than by observing, that if leaves of the white, the 
red* and the black mulberry be given at the same time 
to the insec^ it will eat first the white, next the red, 
and lastly the black, in the order of the tenderness of the 
leaves. Tli£ Tartarian fjeems to hofch as high a place 
in its esteem ag either the red o^ black kind: all, how¬ 
ever, giv£ place to the white, whiph, as* it came origin¬ 
ally from China, would appear to he its most patural 
food. 9 » * 

Most writers on the subject agirm that the white 
mulberry is always used in China,*while some?few as¬ 
sert that the Chinese now feed their silkworms on the 
Tartarian species. % # 

The white ^ort is generally planted # for this purpose; 
in Europe, its leaves being more eagerly desired by the 
worms. The trees of this speqjes likewise possess the 
advantage of coming into leaf a fortnight earlier than the 
black, for which reason the eggs «m ay be hatched e%rjier 
in thw spring, and the cares of rearing the insects |ire not 
prplonged too far into*the hottest season* The White" 
* Note R f Note ft I Nate T. 
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mulberry free is likewise of quijpker growth, is not so . 
much injured by thie constant ^plucking of its leaves, 
nor is it, like the black, incommoded by a great quantity 
of fruit. The best reason, however, if i( be correct, 
that has beep given for preferring it, i% that .the silk of 
worms which feed upon its leaves is finer than where 
other kind^are substituted. Ojunt Dandolo has, indeed, 
fount?, that the quality of* the filament* 4 oes n °t solely 
depend upon* the food of the insect,*bu£ is also influenced 
b^ the degree w of temperature*in which it is reared. 

In cold climates, die black thrives better than the 
white ihulberry.c It likewise* bearer double the quantity 
of leaves suitable*for food.* In Persia the silkworm is 
nourishedt altogether by leaves of the black species. 
In Qranada, where silk of excellent quality is produced, 
the same system is followed. Swinburne, who tra¬ 
velled in Calabria in 1784, relates that the red species 
was there generally preferred, because the leaves, not 
appearing until ten or fourteen days later than those of 
the white mulberry, are therefore less subject to injury 
by frost. Thi^ reason for its preference* is in other 
climates assigned as the cause of its rejection. 

The roots of tire mulberry "tree strike .very deep into 
the ground, so Jhat the surface not T oeing impoverished 
as it is by many ^rees* whose Aiots are found more in the 
upper sqil, ojher kinds of cultivation may be pfqsecuted 
. around it. Neither its shade, nor the dropping of rain 
from its leaves, is considered prejudicial to plants grow¬ 
ing beneath. 


Mdist lands* in valleys and near rivers induce a very 
rapid growth in the trees; but their leaves contain, in 
«uch situations, c .oo much watery matter, and, though 
eaten voraciously, are hurtful to the worms from tlieir 
comparative wafft. of nourishment. The labours of (the 
insects are also delayed, and the quality of their produce 
injured by the weakness of destitution resulting from 
jthis cause. 

* 4 . « 
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Trees in <Jry soils g^te fewer leases* but an^ deficiency 
in their Quantity is agsply compensated by tHe greater 
nutriment which they afford* and* as a wec'essary conse¬ 
quence* by f^ie superior*quality of the silk produced. 

• It is remarked by Mayet, that the quality of the silk 
depends upon that of the mulberry leaves consumed* 

*'•which are then to be considered as being qnly a mine 
worked by t^emrorms; anc? this mine is more dr less 
proper to furnish* tfafc fine substance* according to tliq 
soil and climate.’, * * * % . * 

The mulberry tree is "readily failed* either by cut¬ 
tings* by layers, or !*y seed. In coimtriss where fire seed 
must be saved until the^ favourable seftson for sowing it^ 
shall come round* the process is both troublesome and 
difficult. Pullein, who wrote in the year 1758*«,gives 
very elaborate directions, which he considers necessary 
for properly saving and preparing the seed. In climates 
where this delay in sowing i * not necessary, the* oper¬ 
ation is more simple. The plan pursued in France is 
cimious: it is thus described : — “ Take the ripe berries 
when they are folk, of juice and seed!. Next take a 
rough horse-hair line, or rope such as we dry linen on • 
and with a^ood handful of ripe mulberries, run your 
hand along the. linS, bruising the berries and mashing 
them S.s much as possible as your h%nd runs along, so 
that tli^ pulp and seed of the berries nyty adhere in 
great abundance toathe rope or hair line. Next dig a 
trench in the ground where you«yish to plant them, 
much like what is practised in kitchen gardens in Eng¬ 
land for crops of various kinds. Next cut the rftpe or 
hair line into lengths* according to the length o€ the 
trench you tlunk fit to make* and plunge the line full 
of mashed berries into the trench ; then cover it well 
ovqjr with earth, always, remembering afterwards to wa¬ 
ter it well, which is essential to success. The seeds of 
the berries thus sown vflll grotr* and soon shoot*out 
suckefS^ehich will bear young leaves* which are ftie best 
food for thd silkworm.* The facility and* rapidity with 
which young leaves may by this means he produced, is * 
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evident; for as many ^pws of trenches can thus be filled 
as can be wished; and it can ‘ne^er be necessary to have 
mulberry trees higher than our raspberry, currant, or 
gooseberry bushes. Whenever 'they get beyond that, 
they lose their value; and if these branches succeed, you 
may have a supply coming fresh up day after day, or 
any quantity you^please/’ 1 

Snails and slugs are found to be very, destructive to 
t|ie young mulberry shoots, committing great devastations 
in a short period. In moist ‘seasons a whole nursery is 
sometimes threatened 4 by them with ruin. To protect 
the tender plant, from this evil, it is recommended to 
|urround the beds' or **rerchcs with dry soot or ashes, 
sprinkling.it afresh after rain. This protection might 
he advantageously adopted with other plantations, as 
slugs will not pass over such a fence, especially while it 
is dry. 

In England, and countries of similar temperature, 
seedlings will not attain a greater height than three 
inches in the first year. In warmer climates their growth 
is much more rapid; so that in some^parts of India large 
quantities of seed are soy»n, whose crops are mowed down 
in the ensuing seasen as food for silkworm*- Sprouts 
again spring forth from (.the roots the‘same year, and are 
used for a second J»roo(l. The^silk produced by Worms 
fed on timse tender shoots is supposed tp be reality dis¬ 
tinguishable, by its superiority over that produced when 
the insect is fed on tjie leaf of the full grown mulberry 
tree. P ‘ 

Plants which are raised from seed require transplant¬ 
ation^ the *md of the third pear, to induce the spreading 
of the root . 4 Without this removal they would acquire 
only one root, like a pivot, and would he liable to various 
casualties on th$£ account, ^pme cultivators beliqye 
that it assists this branching out of roots, if the plants 
are ©if even with the ground at the end of the second 
ypar. * * 

The mo^t easy and expeditious way of raising mul- 
‘berry trees is*fr<t!m cuttings. Although as great a num- 
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ber cannot bo readily tie raised in.this manner as from 
seed, there is a great advantage in point of stredgth*as 
well as in the rapidity of 1 their growth* This method 
of propagation is muoh more successful in moist and 
Jemperate,chmeg than in tuch as are exposed to the arid 
heat of the lower latitudes. Cuttings will put* forth 
shoots of about five or si# inches in length during the 
first summer^ ajid will, at the same time, be providing 
themselves with roots. If they have put forth shoots^ 
and preserve theij leaveS smtM the autumn, the plants 
will generally succeed: any whitji have bailed to do so 
must he replaced by other cuttings In the c<ftirse of 
the ensuing spring and summer if carefully watered, 
the shoots will frequently attain the length o£ eighteen 
inches. In the autumn following die* beds must be 
thinned, and the redundant saplings planted out. * ■ 
Mulberry plantations which are formed in France and 
Italy consist of large standard tree*. This is a very 
inconvenient method : as the leaves cannot be gathered 
but by the aid of ladders, and by climbing among the 
branches. Jn thi^way the trees may sustain much 
injury; besides which a great deqj of time is unnecessarily 
wasted in fetching the Jeaves, wliicL then are seldom 
gathered with regularity. 9 

DutlAhlc, in his history of Qhing* relates that the 
Chinese* are particular so to place and to pruqe their 
mulberry trees, thqf the leaves may he gathered in the 
easiest maimer, and without risk <jf damage to the trees. 
These are, with tilis view, cut in a follow form*.without 
any intersecting branches in the middle; st> that a person 
going round the tree may gather all the outside lqjives, 
and afterwa^ls, by standing within#ule, land merely 
turning round to the different parts, may pluck the leaves 
growing within. The trees ar^not allowed to gtow to 
any great height; so that eaclf tree forms a sort of round 
hedge, and may be reached throughout without cli?hj)ing 
on it» toanclies. . 

. Pullein gives very ample directions fo:* formirffe anJ 
rearing plantations of mulberry trees. * His work has. 
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been considered one of^high authority, and may be pro¬ 
fitably consulted by any who *require more minute in¬ 
formation than is desirable lb fifrnisli hi this volume. 

Ingrafting is considered to be.one of the surest me¬ 
thods of obtaining nutritious leases from mulberry trees. 
Monsieur Bourgeois observes, that mulberries ingrafted 
on wild stocks, when the graft^is chosen from a good 
kind, such as the^rose-lcaveik or the Spanish mulberry, 
produce leaves which are much more beautiful, and of 
much better quality for feeding silkworms, than such 
as are ingrafted on tlie^ common wild stock. The same 
observation has bgen made by Monsieur Thome, whose 
authority is of the greatest weight in whatever relates 
to tile rearing of silkworms, to which object he devoted 
forty years of his life. 

Although ingrafted mulberries certainly produce a 
greater number of leaves than the wild trees, and these 
leaves are thought to contain more nourishment to the 
insect, yet the wild tree has an advantage over that 
which is ingrafted, in its superior longevity. The former 
has been known .to exist for two centuries: while the 

«tft v 

increased quantity of Jeaves produced by ingrafting 
causes a prematurejclissipation of the sap of^tbe tree, and 
accelerates its decay. Monsieur Poirier, in a treatise 
which he has written upon the subject, recommends 
that white should be ingrafted on black mulberries; 
and the reason urged for the adoptity of this plan is, 
that the white speeies fommonly decays first in the root, 
while the' black is not subject to any dfsease. 

The more attention that is bestowed upon the tree, by 
dressing and.pruning the overgrown branches, the greater 
abundance of good leaves will it furnish^ It is very 
hurtful to the trees to strip them when too young, be¬ 
cause leaves are organs wjiich fulfil important functions 
in plants ; contributing greatfy to their nutrition by 
absorbing vessels, which imbibe moisture from the air. 
The leayes may be safely gathered after the fifth year. 
]\lulbefry trees: are so plenteously stored with sap, that 
uthey sometimes renew their leaves twice or thrice in the 
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same yeaj. When the winter has been mild* they put 
forth leaves very early*; but it is always dangerous, in 
any but hot climates, tp accelerate the Latching of the 
worms in e^ectation of ftis event; for no leaves should 
be depen (fed on fill the beginning of May, as' those which 
appear prior to this period are exposed to destruction 
from frost. * * ' , 

According* A .Monsieur Nollet, the inhabitants of 
Tuscany, especially in the neighbourhood of Florenoe* 
do not cultivate *half a% many mulberry trees as the 
Piedmontese, in proportion to th£ number of silkworms 
reared and the quantity of silkjprc^luce^. This economy 
is realised by causing the worms to be hatched at two 
separate periods. The first brood is fed on the first 
leaves of the spring; and when these worms haviTgene 
through their progressions, and have produced silk, other 
eggs are hatched, and the injects are nourished by a 
second crop of leaves furnished by the same trees. This 
plan is followed in China, where two crops of silk are 
obfained in the year; and it has been grid that in some 
other parts of Asia*as many as twelve broods of worms 
are reared in the course of oife year. In the Isle of 
France Monsieur Qhazal obtained three generations be- 
tween # thc months of December and Ma} ; the mulberry 
tree theje, as well as in India, affording fresh leaves 
through the whole ^ear. • •*“ 

Count Dafldolo is of opinion that in Italy it is dis¬ 
advantageous to obtain more than on8 crop in each season. 
He affirms that the mulberry tree cannot»bear tLis con¬ 
stant stripping of its leaves without injury. All things 
considered,” says he, f< I am well persuaded* that one o£ 
our good crops will he equal in produce to any number 
that may be gathered elsewhere in a ^ear." It*is ob¬ 
served that the quality of*the gilL obtained in Italy from 
their second racolta is always inferior to that from die 
first Igq^d of worms. * 

The Persian cultivators are accustomed, from t mo¬ 
tive of economy, to feed silkworms upon»bqpghs of the , 
mulberry tree, instead of using the leaf separately, as is 

• * H? 
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practised in all temperate climates. The leaves, con¬ 
tinuing attached to the branplie^ remajn longer fresh, 
have a better flaVour, and are more nutritious, than those 
separately gathered, and the gilk worms fevd from the 
branches with iess waste than when the haves 'are strewn, 
singly over them,. 

In estimnting<he qualities &f the mulberry leaf, as re¬ 
gards nutrition, it should tie consideraKar. being com¬ 
posed of five* different sub^tanc^s. 'The solid or fibrous, 
the saccharine, and the resinous sybslances, water, and 

f 

colouring matter. ‘ ' 

The fibrous Substance, water, and colouring matter, 
cannot be said to contribute towards the nourishment of 
the silkwbrm. t The saccharine matter is that which 
susfams the insect, causes its increase in size, and goes 
to the formation of its animal substance. The resinous 
substance, according to count Dandolo, is that which, 
“ separating itself gradually from the leaf, and attracted 
by the animal organisation, accumulates, clears itself, 
and insensibly fills the two reservoirs or silk vessels. 
According to the different properties of the elements 
'which compose the leaf, it follows, that cases may occur 
in which a greater weight of leaf may yield less that is 
useful to the silk-worm, as well for its nourishment, as 
with respect to the quantity of silk obtained from the 
animal 

To complete the developement of the silkworm, the 
quantity* of leaves uinsumed must Irar relation to the 
nutriment they contain. It is therefore important, that 
leaves containing the most nutriment should be supplied 
to the insert, as it is more''fatigued and more liable to 
disease from devouring many leaves, than it would he 
if an <pqual quantity of nourishment were supplied by 
fewer leaves containing more saccharine substance. 
Agaiit, if this abounds in the leaf, and the resinous sub- 
staifce is not found united with it in sufficient quantity, * 
the will, it is true, thrive and grow, but will not 

produce silk proportionate to its weight. 

In some parts of Italy and France, mulberry leaves 
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are commonly sold ljy weight iik the market, and those 
persons*who rear siikworfns are often wholly dependent 
on tins source for a supply. Judgment and experience 
are required in the purchaser, 'to enable him to make a 
• proper selection of leafes, choosing such as are of a 
nourishing quality, and rejecting those whose said would, 
*from their greater weight, be more profitable to the ven¬ 
dor. The .interests of the two parties are consaquently 
at variance. In ether places, trees are •hired for the 
season ; from four to sill frahes, according to its size<and 
condition, being paid for the hire.of each tree. Under 
equal circumstances, an .old mulberry* tree ahvtys yields 
better leaves than a young*on»; and whatever may be 
the original quality of the tree, as it gro^s older the 
leaf will diminish in size, and will so materially im¬ 
prove, that at length it will attain to a very "excellent 
quality. 

It is of importance that fhc age? of the leaves should 
keep pace with that of the yrorms. The young leaf, be¬ 
ing replete with aqueous matter, provides for the great • 
evaporation contvually proceeding frsm the body of the 
young worm ; while the mature le^f contains a larger 
proportion of solid nutritive matt«% better suited to the 
wants # of the inftet at its moi£ advanced age. To give 
old* leaves to young ^vorms, gr 3 g>ung leaves to old 
womffe, would be alike prejudicial. ^ 

The gr«jptest «are must be taken to prevent the leaves 
becoming lieatgd or fermcnteiL , The nutritious suh- 
btance of the leaf is altered and injured by ttye slightest 
fermentation, and it becomes too stimulating for the 
health of the worm. It«s also essentialrfhat thg leaves 
be given t* the insects perfectly dry; contagious §nd 
fatal diseases will otherwise ensue. 

• It is considered th#t a well cultivated mulberry tree 
should yield, in each seasoif, about thirty pounds of good 
le aves. It is not uncommon in the south c&JFrance 
to large trees which will furnish five Jimcs this 
1 quantity! • • * 

It is said that no insect excepting Olio* silkworm will 
• • #i 4- 



104 « BILK MANUFAOlijBE. PART JI. 

feed on the. mulberry leaf. PuAin tried {he speckled 
hairy cate^pilltfr, Which feeds *on # {he nettle, at well as 
several other kinds of insects/ but they*all rejected the 
mulberry leaf for their*food. Once, indeed, he disco¬ 
vered upon a mulberry tree a g&cn worrr^ about an inch 
long and as 'thick as an oat straw. He confined it in 
a box, and fed his prisoner withcmulberry leaves. Pullein 
believes thatfit whs not a native of the jpej, but found 
itself there accidentally when it was -.taken. During the 
cbutinued observation of three yfears, Mjss Rhodes never 
once found an insect upon the leaves'used by her. Other 
fruit trees and vegetables in the same garden were some¬ 
times covered by myriads of insects, while the mulberry 
tree, surrounded by these ravaged, remained sacred from 
their depredations. Not even the aphides invade this 
tree/ exclusively devoted to the use of the silkworm. 
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• * DESCRIPTION OF THE SILKWORM. 

MRIOVS CHANGES OF THE -—its smAl desire of loco¬ 
motion. -MANNER OF CASTING ITS EXlftliB. *— SOMETIMES 

CANNOT BE W^tLY ACCOMPLISHED.-CONSEQUENT DEATH OF 

TIIE INSECT. — PROGRESS OF ITS EXISTENCE. — MATERIAL OF 
WHICH ITS SILK 1% FORMED.*—MODE OF ITS SECRETION.—MAN¬ 
NER OF SPINNING. — FI.OBS SILK. — TJIE COCOON.-ITS IM¬ 
PERVIOUSNESS TO MOISTURE. -TRANSFORMATION OI»A WORM 

INTO A CHRYSALIS.-PERIODS IN ^VHItgl ITS VARIOUS PRO¬ 

GRESSIONS ARE EFFECTEUplN DIFFERENT CLIMATES.—EFFECTS 
OF INCREASED TEMPERATURE.-MODES OF £RTlFft'IAL HEAT¬ 

ING. COMING FORTH OF THE MOTH. MANNER OF IT£,EXTRI¬ 
CATION. -INCREASE IN WEIGHT AND BULK OF THE SII.K'Wo'rM. 

-NUMBER OF EGGS PRODUCES.-LENGTH, ETC. AT DIFFERENT 

AGES.-SILKWORMS INJURIOUSLY AFFECTED BY CHANGE OF 

CLIMATE.-VARIETIES OF SILKWORMS.-SMALL WORMS.— 

LARGE SPECIES.-PRODUCE YIELDED BY THESE. 

• 

The silkworm, or«bombyx, is a specTes of caterpillar 
which, like all other insects of &ie same class, undergoes 
a variety ctf changes duting tlie short period of its life; 
assuming, in each*of three successive transformations, a 
form "wholly dissimilar ft) that with which it was pre¬ 
vious! y*invested. , 

Among tlje grett variety of caterpillars, the descrip¬ 
tions of which ar£ to he found iiwtbe records of natural 
history, the silkworm occupies a place far above*the rest. 
Not only is our attention called to the examination of its 
various transformations, bp the desire of Ihtisfyicg our 
curiosity as entomologists, but our artificial wants incite 
us likewise to the study of its nature and habits, that we 
may best and most profitably apply iti instinctive indus¬ 
try to our own advantage. # % 

It has been well observed by*a writer on this subject, 
that ***there is scarcely any thing among the* yarious 
wonders wliich the aifimal creation affords, more admi¬ 
rable than the variety of changes which Vie silkworm* 
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undergoes ;* but the carious texture of that silken cover¬ 
ing with Vhich it surrounds ptseif when it arrives at the 
perfection of its animal life, vastly surpasses what is made 
by other animals of this class.^ ‘All the caterpillar kind 
do, indeed, undergo changes like those <jf the silkworm, 
and the beauty qf many of them in their butterfly state 
greatly ex'ceeds it; but the covering which they put on 
before this change into a iiy is poor aAb mean, when 
compared to that golden ^ tissue in 0 which the silkworm 
wraps itself. .They, indeed, come forth in a variety of 
colours, their wings b.jdroppeif with gold and scarlet, yet 
are they but the beings of a summer's day; both their 
life and beauty quickly vanish, ?»nd they leave no remem¬ 
brance after tlifin ; but the silkworm leaves behind it 
such beautiful, such beneficial monuments, as at once 
record both the wisdom of tlicir Creator and his bounty 
to man. * 

Silkworms proceed from eggs which are deposited 
during the summer by a greyish kind of moth, of the 
genus phalamai. These eggs are about equal in size to 
a grain of mustard seed: their colour when first laid is 
■ yellow; but in three o- four days after, they acquire a 
bluish cast. Iti temperate climates, and by using pro¬ 
per precautions, these eggs may be preserved d’lring the 
winter and spring, without risk of premature hatching. 
The f«::iod of their animation may be accelerated or 
retarded by artificial means, so as to agree ,vith the time 
when the natural foed of the insect sh ill appear in suffi¬ 
cient abundance for its support. 

The whole of the curious changes and labours which 
accompany and characterise the life of the silkworm 
kre performed wittiin the space of a very few weeks. This 
period varies, indeed, according to the climate or tem¬ 
perature in whfcn its life is passed; all its vital func¬ 
tions being quickened, and their duration proportionally 
abridged, by warmth. With this sole variance, jts pro¬ 
gressions are alike in all climates, and the same muta¬ 
tions accompany its course. 


* 


* Pullein. 
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The tliree successive ^states t>f. being put on by # this 
insect are, tliaj of tUI wprm or caterpillar, "that of the 
chrysalis or aurelia, and that of the nfbth. In addition 
to these nfore decided transformations, the progress of 
• the silkworm •in its caterpillar state is market^ by five 
^distinct stages of being. , 

When first hatched, it appears as r. small' black worm 
about a qunrVj* of an inch in length. Its firsf indica¬ 
tion of animation's tjje^de^jre which it Evinces for «b- 
taining food, fn gearch of which, if not immediately 
supplied, it will exhibit more power of locomotion than 
characterises it at "any Other period. *So smalf is the de¬ 
sire of change on tlie^art T>f fhese* insects, that of the 
generality it may he said, their own, spontaneous will 
seldom leads them to travel over a greater s£tace a than 1 
three feet throughout the whole duration of their lives. 
Even when hungry, the woyn still clings to the skeleton 
pf ihe leaf from which its nourishment wAs last derived. 

If, by the continued cravings of its appetite, it should be 
It length incited to the effort necessary for changing its 
position, ft will Mmietimes wander as far as the edge of 
the tray wherein it is confined, and some few have haen 
found sufficiently adventurous to VRng to its rim; hut 
the # sn»ell of fresh leaves will instantly allure them hack. 

It w r ould add incalculably to the labours and cares of 
theif attendants, if silkworms were endowed with a more 
rambling disposition. So useful is this peculiarity of 
tlieir nature, that one is irresistibly tempted # to consider 
it the result of design, and a part of tliaj beautiful system 
of the fitness of things, which the student of natural 
history has so many opportunities of confemplatiftg with 
delight ancf admiration. * • # 

In about eight days from its being hatched, its head 
becomes perceptibly laftger, aftd the Vuhn is attacked by 
its first sickness. This fasts * for three days^ during 
whic][i time it refuses food} and remains motionless in 
a kind of lethargy. Some have thought this ft^be sleep, 
'but the fatal termination which so frequently attends 
these sicknesses seems to afford a denial to this supp'o- 
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sltion. The'silkworm increases its-size so considerably, 
and in so sftort a space of time,?—its weight being multi¬ 
plied many thousand fold in the course of one month,— 
that if only one skin had been assigned to it, which should 
serve for its whole caterpillar state, this skin would with ' 
difficulty have distended itself sufficiently to keep pace, 
with the insect's ^growth. Th^ economy of nature has 
therefore admirably provided Ithe embryos tjf 'other skins, 
destined to he successively called \nto use; and this sick¬ 
ness of the worm, and its disinclination 1 for food, may 
very probably be occasioned by the pressure of the skin, 
now become too small for the body which it encases. 

At the end of tKe tlhrdMay from its first refusal of 
food, the animal appears, on that account, much wasted 
in its bodily frame; a circumstance which materially as¬ 
sists in the painful operation .of casting its skin: this it 
now proceeds to accomplish. To facilitate this moult¬ 
ing, a sort of humour is thrown off by the worm, which, 
spreading between its body and the skin about to be 
abandoned, lubricates their surfaces, and causes them tb 
separate more readily. The insect aioo einife from its 
.J^otfly silken traces, which, *. xlhering to the spot on which 
it rests, serve to confine the skin to its then existing 
position. These preliminary steps seem to call for some 
considerable exertioR, as after them the w'orm remains 
quiet for < 4 , short space, to recover from its fatigue. 1 It 
then proceeds, by rubbing its head Among* the leafy 
fibres surrounding it, to'disencumber itself of the scaly 
covering, n Its next effort is to break through the skin 
nearest to the head, which, as it is there the smallest, 
calls foe the greatest exertion;' and no sooner is this ac¬ 
complished and the Hwo front legs are disengaged, than 
the remainder of the body is quickly drawn forth, the 
skin remaining fastened to the spot in the manner already' 
describe^, 

Thiamoulting is so complete, that not only is the whole 
covg-ingof the body cast off, but that of the feet, of the 
entire skull, and even the jaws, including the teeth. These 
several parts may be discerned by the unassisted eye, but 
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become ve/y apparent when viewed through a magnifying 
lens of«moderate povier. • • ' * 

In two or three minutes from the. beginning of its 
efforts th^worm is wholly frefed, and again puts on the 
t appearance of, health aftd vigour, feeding, with recruited 
appetite upon its leafy banquet. It sometimes "happens 
* that the outer skin refrfces to detaeff itself, wholly, but 
breaks and leaves an annular portion adherings to the 
extremity of its body, from which all the struggles^of 
the insect canrjot whblly disengage it. The pressure 
thus occasioned induces swelling, and inflammation in 
other parts of thei)ody, # and, after efforts of greater or 
less duration, death generally terminates its sufferings. 

Worms newly freeJf from their exuviae aje easily dis¬ 
tinguished from others by the pale colour and wrinkled 
appearance of their new skin. This latter quality, Tiow- 
ever, soon disappears, through the repletion and growth 
of the insect, which contimlfcs to feed during five days. 
At this time its length will be increased to half an inch ; 
when it is attacked by a second sickness, followed bv a • 
second iqpulting,. the manner of performing which is 
exactly similar to that already described. Its appetjfe # 
then again returns, andas indulged*djiring other five days, 
during which time its length increases to three quarters 
of Sin inch: it then undergoes it| third sickness and 
mousing. These being past, in all respects, like the 
former, and fiv%more days of feeding having followed, 
it is seized*by its fourth sickn^s^ and casts its skin for 
the lust time in the caterpillar state. The wljfcrm is now 
about one and a half or two inches long. This last 
change completed, the silkgvorm devours in food rqpst vo¬ 
raciously, and increases rapidly in siee fluting ten da»ys. 

The silkworm has now attained to its full growth, 
gnd is a slender caterpillar frgm twea %ml a halt to three 
inches in length. The peculiarities of its structure may 
be better examined new than in its earlier stages. It 
cari'ttadily be seen * that the worm has twelve mgm- 

• • • * 

* The scale on which the worms, cocoons, chrysalis, and moths are repre. 
sente-*, is two thirds tlieir usual natural size. • • * 
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branous rings round its*, body, parallel to each other, and 
which, answering to the movements of the aniiral, mu¬ 
tually contract Qjid elongate. It has sixteen legs, in 
pairs: six in front, which are covered with, a sort of 
shell or scale, are placed under Che three .first rings, and 



cannot he either sensibly lengthened*^ thrr position 
altered. The other ten Jegs are called holders: these 
are membranous, flewble, and attached to the body under 
the rings. These holders are furnished with little 
hooks, which assist, the insect in climbing. The skull 
is enclosed in a scaly substance, similar to the corering 
of the first six legs. The jaws are indented or serrated 
like the teeth of a sa\y,iftml their strength is great con¬ 
sidering the size of the insect. Its mouth is peculiar, 
having a vertical instead of a horizontal aperture; and 
the worm is burnished with eighteen breathing holes, 
placed at equal jdisVanc.es down the body, nine on each 
side. Each of these holes is supposed to be the termin¬ 
ation of a particular organ of respiration. On each sid? 
of the head, near to the mOutli, seven small eyes may 
be discerned. The two broad appearances higher upon 
the^ head* which are frequently mistaken for ey&s, are 
bones ot the skull. The two apeiturcs through which 
the worm draws * its silky substance are placed just be- 
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neath the jaflr, and close to each gtlier. These orifices 
are exceedingly ininut*^ * • • 

At the period*above"mentioned the desire of the worm 
for food begins to abate: the first symptom of this is 
Jhc appearance the leav%s nibbled into minute portions, 
and wasted. It soon after this entirely ceases cVen to 
touch the mulberry leaves^ appears restless and uneasy ; 
erects its head ; and moves about from side to sida» with 
a circular motion, ia quest of a place wherein it can 
commence its labour o^ spinhing. Its colour is new 
light green, with sotne mixture # of .a darker hue. In 
twenty-four hours f*jpm ttyc time of its.abstainiifjg from 
food, the material for forming its* silk will be digested 
in its reservoirs ; its green colour will disappear; its 
body will have acquired a degree of glossiness, and will 
have become somewhat transparent towards ifs nSck. 
Before the worm is quite prepared to spin, its body will 
have acquired greater firmness, %nd be* somewhat lessened 
in size. 

dThe substance of which the silk is composed is secreted 
in the form, of a jjjic yellow transpar#nt gum in two 
separate vessels of slender dimensions, which are wound^. 
as it were, on two spindlos in the stomach: if unfolded, 
these vessels wouithbe about ten*inclies in length. 

When the w T orm has ftxed upor^ soige angle, or hollow 
place, T^jobC dimensions agree with the size of its in¬ 
tended silken ball*or cocoon, it begins its labour by 
spiiming thin and^irregular threads^ which are intended 
to support its future <1 welling. During the ffrst day, 
the insect forms upon these a loose structure of an oval 
shape, which is called floss 91 lk, and within which cover¬ 
ing, in the thaec following days, it forms tlfe firm and 
consistent yellow ball; the labourer, of course, always 
remaining on the inside trf the sphere which it is form¬ 
ing. * * % 

The silky material, which when drawn out appears 
to be v d?ie thread, is composed of two fibres, extracted 
through thd two orifn^s before described; and tliese 
fibres are brought together by means bf • two hooks, • 
, • * NotiftV. 
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placed within the silkworm's mouth for the purpose. 
The worm in spinning rests on its lower extremity 
throughout the<operation, and employs' its mouth and 
front legs in the task ‘of directing and fastening the 
thread. The filament is not dpun in regular concentric 
circles* round the interior surface of the ball, but in spots, 
going backward^ and forwatls with a sort of wavy 
motion. This apparently in 3gular manne*- of proceeding 
is plainly perceptible when the silk is. wound off the 
hall, which does not .slake imrffe than one or two entire 
revolutions while ten or twelve yards of silk are being 
transferred to the reel. 

At the end of the third or fourth day the worm will 
have completed its task, and formed its cocoon. This 
has been compared in shape and size to a pigeon's egg. 
It is seldom, however, that the ball attains to so great 
a size. In the following representation the cocoons are 
drawn two thirds of the usual size, and arc shown with 
part of the outward or floss silk removed. 



When the insect hag finished its labour of spinning, 
it smearg the entire internal surface oV the cocoon with 
a peculiar kind of gum, very similar in its nature to $he 
matter which forms the silk^tself; and this is no doubt 
Resigned as-a shj^ld against rain for the chrysalis in its 
natural state, when of course it would be subject to all 
varieties of weptjher. r X]he silken filament of which the 
ball is made up is likewise accompanied, throughout its 
entire* length, by a portion of gam, which serves to give 
firmnesg and consistency to its texture, and aa^Tts in 
rendering the dwelling of the chrysalis impervious to 
, moisture. This office it performs so well, that when, for 
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the purpose of reeling the silk with greater facility, jthe 
balls are thrown into basinfe of hot water, they swim &a 
the top with all the buoyancy of bladders; nor, unless 
the ball be imperfectly formed, does the \vater penetrate 
urithin until the^ilk is nearly all unwound.. 

The continual emission *of the silken material during 
the formation of its enve&pe, together*with ( its natural 
evaporation, pwfompensated* by food, causes the «worm 
gradually to confractf in bulk ; it becomes wrinkled, and 
the rings of its bpdy apprbach* hlarer to each other aifll 
appear more decidedly marked. # \V, r hen the formation 
of the ball is finished, the; insect rests »awhile ftom its 
toil, and then throws off* its»cat»rpittar garb. If die 
cocoon be now opened, its inhabitant will appear in the 
form of a chrysalis or aurelia, in shape somewhat resem¬ 
bling a kidney bean, but pointed at one end, having a 
Fig. 3. smooth brown skin. Its former cover¬ 




ing, so dissirrfilar ttf the one now as¬ 
sumed, will be found lying beside it. 


•The account which has been given 6f the progressions 


of the silkworm sliqws that, in its various modifications, 
the animal organisation of the insect has been always# 
tending towards its simplification*• Count Dandolo, 
writing ^pon this •subject, observes, “ m Thus the cater- 
* pillar Is in the first instance compose^ of animal, silky, 
and externental particles ; this forms the stat£ of the 
growing caterpillar k in the next stage it is composed of 
animal and silky particles; it is thqp the mature cater - 
pillar: and lastly, it is reduced to the animal particles 
aUfee; and is termed in this state the chr§sails.” 

In the foregoing description, definite periods iiave 
been assigned to each age of the silkwarm, ift agreement 
with the fact as most generally experienced in the tem¬ 
perate climates of Europe. It lias already been*noticed 
that the progressions of the iifbects are acceleratedJby an 
increase of temperature ,-*and some variation will equally 
be exjUrienced where different modes of treatment a$e 
followed, tftid, in particular, where different periods of 
the year are chosen in which to produce quid rear the * 
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wcrm Malpighi us, ii? his “ Anatomy of thb’ Silkworm,” 
says, that «v or ms which he hatched in May were eleven 
days old ere thoy were attacked by their first sickness; 
Others hatched in July were ten days, and tlpose brought 
forth in August nine days, before they refused their food, 
preparatory to their first moulting. Eight days appear 
to be the most ushal term for Yheir first attack; and by 
his judicious treatment count Dandolo shortened even 
this term by» two days. In Europe, except where re- 
cdlirse is had to artificial aid, "the term of the insect’s 
caterpillar state is usually that 'which has been already 
mentioned. . . 

Dr. Anderson informs ur, that in Madras the silkworm 
goes through its whole evolutions in the short space of 
twenty-two days. It appears, however, that the saving 
of time, and consequently of labour, is the only economy 
resulting from the acceleration ; as the insects consume 
as much food during their*shorter period of life, as is as¬ 
signed to the longer-lived silkworms of Europe. 

Sudden transitions from cold to heat, or from heat ,+o 
cold, are highly ‘injurious to the silkworm but it can 
Jjear a very high degree of heat, if uniformly maintained, 
without sustaining* injury. Count Dandota observed, 
that “the greater the .degree of heat in which it is 
reared, the more qpute are its wants, the more rapid its 
pleasuie^ and the shorter its existence.” Monsieur 
Boissier de Sauvagues made many erperiments on this 
point. One year, when by the early appearance of the 
mulberry leaves, which were developed by the end of 
April, he was Vorced to hurry forward the operations of 
his feature, lu raised the hea* of the apartment in which 
the newly hatched worms were placed to V00°; gradu¬ 
ally diminishing this during their first and second ages 
to 95 °.* In consequence- of dip animal excitement thus 
induced, there elapsed only nine days between the hatch¬ 
ing and the second moulting inclusively. It was the 
general. opinion of those cultivators who witnessed the 
experiment, that the insects wou£d not be able to exist 
'in so intensely heated an atmosphere. The walls of the 
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apartment, ’Slid the wicker hurdle^ on which* the woims 
were placed, could scarcely he touched without incon¬ 
venience, and ySt all the changes and progressions went 
forward perfpctly well, and a most abundant crop of silk 
was the result. # * 

The same gentleman, on a subsequent occasion, ex¬ 
posed his brood to the tenfjierature of to # 95° during 
their first age ;*of 89° to <)1 ^ in the second age; atid re¬ 
marked that the attendant circumstances were the same a§ 
in his former experiments the Changes of the worm beirtg 
performed in the same space of tiiqe ; whence he came to 
the conclusion, that, it not practicable to accelerate 
their progress beyond a certan jwinfr by any superad¬ 
ditions of heat. In both these experiments tly? quantity 
of food consumed was as great as is usually given during 
the longer period employed in the common manner of 
rearing. After the second moulting had taken place in 
the last experiment, the. tenfperatute was lowered to 
82°; and it is remarkable that the worms occupied 
oijy five days in completing their Miird and fourth 
changes, although ^others which had been accustomed 
to this lower degree from their birth occupied seven* 
or eight dayii for each of these maul tings. It would 
therefore seem that the constitytion of the insects can 
be aflfccfed, and an impetus givey tcy their functions at 
the period of their first animation, which acccynpanies 
them through thei* after stages. So far from this forcing 
system proving injurious to tliew Ijealth of silkworms, 
M. de Sauvagues found that his broods were unusually 
healthy; and that while the labours of cultivation were 
abridged in their duration, much of the attendant anxiety 
was removed* • * • 

Like other caterpillars, the silkworm is not a warm¬ 
blooded animal, and its temperature is therefore always 
equal to that of the atmosphefis in which it is placqgl. In 
the silk-producing counfries, where modes of artificial 
heating have not been studied practically and •scienti¬ 
fically, as they have #f late in England/the difficulty 

i 2 1 • 
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and expense that mqst attend the prosecution of this 
heating system form abundant reasons why it cannot be 
generally adopted. The great‘susceptibility of the insect 
to atmospheric influences would*also in a £reat degree 
Tender unsuitable the more cbmmon arrangements for 
the purpose. The plan of wanning apartments by means 
of stoves, in its passage through which the air become-, 
highly heated before it mixes with and raises the general 
temperature of the air in the chamber* is'liable to this 
liTfconvenience,-—that the pbrticifso introduced, having its 
vital property impaired by the burning heat through 
which il has passed, injures, proportionally, the respirable 
quality of the whole atmosphere; an effect whiebis easily 
perceptibly by those who breathe it. A better plan of 
heating has lately been suggested, and is coming fast 
into practice, of warming buildings by means of a cur¬ 
rent of hot water, which is, by very simple means, kept 
constantly flowing “in close channels through the apart¬ 
ment, where it continually gives off its heat by radiation ; 
and the degree of*this being far below the point which js 
injurious to the*'vital quality of ai^ the evil before all- 
eluded to is avoided. If the expense of fuel be not too 
great, as compared«vdth that o£ the labour v^hich would 
be savexl by this means, the adoption an silk countries of 
such a mode of'ipisipg and regulating the terripecature 
might, probably, prove advantageous. f) 

The silkworm remains in the foriq, of a chrysalis for 
periods which, according to the climate c6* the tempe¬ 
rature therein it may be placed, Vary from fifteen 
to thirty days? In India, the time is only eleven days. 
In Spain ani Italy, eighteen,to twenty days. In France, 
three weeks!; am 1 in the climate of England, when un¬ 
accelerated by artificial means, thirty days will elapse 
from tLe time J;ke insert began to spin until it emerges 
in it^ last and perfect form. It then throws off* the 
shroud which had confined it* in seeming lifelessness, 
ypd appears as a large moth of a greyish white%?olour, 
furnished with four wings, two eyes, and* two blqpk 
1 horns or antlerti which have a feathery appearance. 
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If left until this period within the cocoon the ninth 
takes immediate me&sur&s for its extrication: ejecting 
from its igouth a liquor with which it moistens and 
lessens th e adhesiveness of the gum with which it had 
lined the interior surface of its dwellings the insect is 
enabled, by frequent motlbns of its heftd, to loosen, with¬ 
out breaking* the texture «of the ball*; th*en u«ng its 
hooked feet* if>pu^ies aside the filament^ and makes a 
passage for itself into "light »and freedom. It is erro¬ 
neously said that the math recovers its liberty by gnaw¬ 
ing the silken threes; it,is fount!, on jhe contitry, that 



if carefully unwound, their continuity is by this means* 
rarely broken. • 

Guiebf the most remarkable circunfstances connected 
with t^e natural history of silkworms is the degree in 
which* their bullj and weight are increased,*and the 
limited time wherein that increase is attained. Count 
Dandolo, \Vho appears to have neglected nothing that 
could tend to the right understanding of the subject, and 
to the consequent improvement of the proresies employed, 
had patience^enough to count and we^gh many hundred 
thousand eggs, and to follow out to the ultimate result 
his enquiries respecting their product. „.He found that 
on an average sixty-eight sound silkworms’ eggs weighed 
one grain. One ounce**, therefore, comprised J<^l68 
eggs, m But one twelfth part of this weight evaporates 


This ounce contains 5/‘*grains; 85325 of these grains equal seven 
grains troy. One ounce avoirdupoise is therefore to about 533 of, 
these grams, and between i-^and 1^ ounce avoirdupoise equals one of the 
above ounces* a 
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previous to hatching, and the sliel^ are equal to r one fifth 
more. If, therefore, from onfc ounce, composed of 576 
grains, 48 grains be deducted fqr evaporatjpn, and 115 
for the shells, 41 3 grains will remain equal to tfoe weight 
of 39,168 yoVing worms; and, at this rafe, 54,526 of the 
insects, when newly hatched, required to make up the 
ounce. # After tile first casting of the skiq., 3840 worms 
are found to have this weight, so that;the hulk and weight 
tf£,thc insects have in a few days been multiplied more 
than fourteen times. After the second change, 610 worms 
weigh ar ounce, the weight of the worms being increased 
in tlie intermedia^, tinje s;x fold. In the week passed 
between the second and third agfcs, the number of insects 
required t6 make up the same weight decreases from 
6*10. to 144, their weight being therefore more than 
quadrupled. During the fourth age, a similar rate of 
increase is maintained: thirty-five worms now weigh 
an ounce. The fifth age of the caterpillar comprises 
nearly a third patf. of its brief existence, and has beqn 
described, by an enthusiastic writer on the subject, as the 
happiest period of its life, during which -it rapidly in¬ 
creases in size, and^ prepares and secretes the material 
which it is about to spin. When the silkworms are 
fully grown, and'have arrived £t their period ol finally 
rejecting food, six *of them make up the weight of an 
ounce. They have, therefore, since theiy last change, again 
added, to their weight six fold. k 

It is thus seen tlikt, in a few short Weeks, the insect 
has multiplied its weight more than nine thousand fold! 
From^ this pej-iod, and during, the whole of its two suc¬ 
ceeding stateo of being, the worm imbibes- no nourish¬ 
ment, and gradually diminishes in weight; being sup¬ 
ported \vy ,9,^ substance, and appearing to find 
sufficient occupation in forming its silken web, *and 
providing successors for K our service, without indulging 
that grosser appetite which forms the beginning afcd the 
end of Uieir desires during their crterpillar existence. 

The motives joys its liberty for only a very brief 
space. Its first employment is to seek its mate; after 
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which the female deposits her ^ggs; and'both, in .the 
course of two or thro£ daf s after, end their lifting. * 

It is worthy of remark, that in putting on its wings 
the insect *does not acquire a 'greater wish for change 

* than characterises its former state of life. It remains, 
•with the sole exception i^st named, fixed at one spot, its 

wings serving only by their fluttering £o assist the moth 
in moving *the few inclies which may be necefsary in 
fulfilling one of the enjfs of jts existence. • 

The number* of .eggs produced by thq female motiris 
variously stated; some accounts*mention 250, while 
others reckon 40(/to 500 as the usual number. This 
varies, no doubt, with* the •cirdhmsftances wherein the 
modi is placed. Count Dandolo obtained *an ounce of 
eggs from 180 cocoons, in which the sexes were equally 
divided. Pullein states ttyat 200 cocoops are necessary 
for the production of that quantity ; and in the Corns 
d’ Agriculture, 240 cocoons are sldd to yield only an 
ounce of eggs. 

The relative length, at each age* of a worm which • 
attains it# greatest length, are, — • 

at hatching, unity or .. 1 

at the end of the first age*. ... 4 

of the second age # . . . 6 

of &e third «ge» ... 12 
of the fourth age ... 2(1 
of the fifth age .... 40 
The worm measures sometimes, when at its 'greatest 
length, more than three inches; but few Attain to so 
great dimensions. The following lines*show the propor* 
tions of the silkworm at each age of it^life. j 
The srSall curved line at the top represents the norm 

# when just hatched ; the lines to which are attached the* 
funerals 1, 2, 3, 4,*show ftie siz«?s *at the “ages corre¬ 
sponding to those numbers, and the lines No. £ describe 
its v dimensions shortly befofe it prepares to spin. The 

t horizontal lines represent the lengths, and th^perpendi¬ 
cular lines the diameters of the insect.* * 
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breed pfailkWorms, In attempting, therefore, to natur¬ 
alise them 6 in any place, it is jmpQrtant to procure eggs 




from some country of the samp temperature. Where this 
is impracticable, they should be brought from a colder, 
zather than from a Warmer climate. A very small vari¬ 
ation of temperature will produce a very marked effect.^ 
1 Monsieur Chazal relates, that worms hatched in the 
Mauritius, from eggs procured in Bengal, neither attain¬ 
ed to their natural size, nor afforded the usual quantity 
of silk, which, besides^ *was of indifferent quality. His 
second brood, proceeding from the eggs of these imported 
worms, were larger, and yielded a f better produce both in 
quantity apd quality ; but the insects did not fully re¬ 
cover the desirable qualities of their progenitors until the 
fourth generation. ,, 1 c 

t ' — ~~ 

In addition to %ie silkworms most commc^y reared, 
there are two varieties of this ihsect, which are partially 
Cultivated, and* which require some description. 
c One of these is a small worm, which casts its Bkin 
only thrieey and go eri* through its caterpillar life in f <% 
days less time than the worm already described. Its 
eggs arq, about one seventh °part lighter than those ofjhe 
- common species, 42,620 eggs being required to make 
, up the weight of one ounce. The* worms themselves, ; 
* when arrived av their full growth, are only three fifths 
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of the ordinary size ,and # weigh tj and the'baHs 
they malte are in th^ # liki proportion: four Hundred of 
these weigh only one pound. In fornfing this weight 
of cocoons, Hiese worms # do not* consume quite as much 
•food as the larger species. The orifices through which 
they draw the silken material are morejninute than those 
of common silkworms; and the filament, which on that 
account is fiaef* has a more^eautiful appearance. * Their 
cocoons are also mBre perfectly formed, Aid, in equg} 
weights, will yield a greater proportion.of reeled silk 
than ordinary cocoons, ‘4*363 affording, on an average, 
one pound of pure silk: each cocoon, therefore, furnishes 
little more than 2 ^ grains eft sift, Which measures, if 
one ball be estimated with another, a vejy small fraction 
under four hundred yards. * # . 

They are considered by scyne persons as-being delicate, 
but it does not appear that they call for a greater degree 
of attention than should he bestowal on other worms. 


Their eggs may readily be obtained in Italy. 

•The second variety becomes muefi larger' than the 
common sort: theiwfeggs, however, are Hot proportionally 
heavy, weighing little more than one thirtieth part be- * 
yond those*bf*other worms: it reqdftes 37,440 of them 
to make.an ounce.* When at their utmost growth, two 
of these insects will weigh as muiAi' at five common silk¬ 
worms** and the weight of the cocoon which they con¬ 
struct is in q^arly Hie same proportion. 

The advantages offered to the •cultivator by this des¬ 
cription of worm, is economy in the qu^ntity*of food. 
In ordinary Jasons, 124 pounds of mulbeny leaves will 
nourish as many worms as produce one pounji of cocdons, 
which is a diving of one tenth the Average weight re¬ 
quired for the production of a similar quantity by com- 
mfliuwrorms. On the otiier Ju!hd, this Variety "occupies 
five^r six days longer in passing through their mutations, 
and before they begin to spin, * One hundred of “their 
cocoons weigh a pound, and one thousand anbminety 
orfe of them will yield one pound of repled silk: each, 
$$0HB£h> therefore, furnishes nearly 8| grains of silk, and 
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the length of its thread is very nearly 1300 yards. 
This breeft of worms is to be'jfoiifyd in Friuli.* 

The constitution of worms of this larger species, does 
not offer inducements for thei^ adoption into more tem¬ 
perate climates ; but the advantages offered by the smaller* 
variety make tlieip worthy of (^servation and experiment 

on the part«of silk cultivators. * 

r * * 

* Friuli silk i^seid to be more troublesome and waftcffll in its manufac¬ 
ture than that of either France.or Lombardyj an effect which may be owing 
t6 their breed of worms. a * 

m 
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• * MbDE Oft REARING SILKWORMS IN .CHINA. 

(SILKWORMS SOMETIMES KEAFftD ON TREES. •-'PRODUCE INFERIOR 
TO THAT SPUN IN HOUSES.-^ODE OF DELATINGCUK HATCHING 

ok i ggs. —• >?®rnoi) of hatching. —situation of iAcaiuno- 

HOOMS.-NUMBKR*OF MEALS-NECESSITY 1 t>F PREVENTING 

DAMP. -OF PR^SKKVIN? tfl.EANLlNESS. -—SPACE ALLOTTED' TO 

WORMS. - PREPARATIONS TOR SPINNING. —- COLLECTION OF 

COCOONS. -DESTRUCTION OF CHRYSALIDES. -BUIlUlNGS EM¬ 

PLOYED FOR REA KING SILkVokMS IN INDIA. 

• • • 

• 

Before entering upon any description of the methods 
practised in Europe for rearing silkworms, it appears 
desirable to give a brief account of the means employed 
for that end in China. It w^ll be seen, from this sketch, 
how superior, in many respects, were the ari angeinents 
of the Chinese cultivators; and that # in departing from ( 
?he course so long pursued by them, Europeans made 
choice of Inodes Mss rational and simple for attaining 
the desired result. The enquiries and experiments o? 
later days'llffve brought us back frcfhi the confused pro¬ 
cedure*, which so long impacted uncertainty, and so 
frequently led to disappointment, alfcl have introduced, 
instedtl, judicious and methodical arrangement*. 

In thoset part? of the empire where the climate is „ 
favourable to th# practice, and #li«re alone, mpst proba¬ 
bly, the silkworm is indigenous, it renjpins fit liberty, 
feeding at pleasure on the leaves of its native mulberry 
tree, and going through "kll its mutations among the 
branches, uncontrolled by the hand “and unassisted by 
the cares of man. So soon, however^ as the silken .balls 
been constructed* they "are appropriated by the 
universal usurper, who # spares only the few required to 
reproduce their numbers, and*thus to furnish him with 
successive harvests. * *. • 

This silk, the spontaneous offering of nature, is not, 
however, equal in fineness to that wfiicli is spun by 
• • ' * Ndle W. 
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Moyms under shelter/and whose .progressions are in¬ 
fluenced hj' careful tendance. Murh attention is, there¬ 
fore, bestowed By the Chinese in the artificial rearing 
of silkworms. One of their principal cares is to prevent 
the too early‘hatching of the eggs, to which the nature 
of the climate so strongly disposes them. The mode of 
ensuring the requisite delay is, to cause the moth to de¬ 
posit hfcr eggs on large sheets of paper: <thcse, immedi- 
ajely on their* production, are suspended to a beam of the 
room, and the windows are opened to expose them to 
the air. In a few days, the papers are taken down and 
rolled up loosely with the eggs withinside, in which 
form they are hung again during the remainder of the 
summer and through the autumn. Towards the end of 
the year,they are immersed in cold water wherein a 
small portion of salt has been dissolved. In this state 
the eggs are left during two days; and on being taken 
from the salt and water are first hung to dry, and are 
then rolled up rather more tightly than before, each 
sheet of paper being thereafter enclosed in a separate 
earthen vessel, borne persons, whte are exceedingly 
particular in their processes, use a ley made of mulberry 
tree ashes, and pla&‘ the eggs likewise, (lming some 
minutes, on snow prater, dr otherwise on a mulberry tree 
exposed to snow ordain. 

These iprocesses appear efficacious for checking the 
hatching, until the expanding leaves of the mulberry 
tree give notice to th'' icarer of silkwouns that he may 
take measures for bringing forth his brood. For this 
purpose the rolls of paper are taken from the earthen 
vesseL, and are hung up towards the sun, the side to 
which the eggs adhere being turned from its rays, which 
are transmitted to them through the paper. In the 
evening the sheeis are rolled closely up and placed in a 
warm actuation. The same proceeding is repeated on 
the following day, wheii the eggs assume a greyish 
colour. < On the evening of the third day, after a similar 
exposure, they are found to be of a much darker colour, 
nearly approaching to black; and the following morning, 
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on the paper being unrolled, they are seen covered lyth 
worms. * In tl^* higher latitudes the Chines^ have re¬ 
course to the heat of stoves, to promote fhe simultaneous 
hatching of ^ggs. * # 

• The apartments in which the worms are kept stand 
in dry situations, in a pu^p atmosphei^, and apart from 
all noise, which is thought to be annoyisg to the worms, 
and especiaUy*ivhen they are young. The roolhs are 
made very close, bid adequatg means of v&ntilation arp 
provided: the doors^open*to the south. .Each chamber 
is provided with nine or ten row* of frames, pliped one 
above the other. On these frames fush hurdles are 
ranged, upon which the.wornfs a A feft through all their 
five ages. A uniform degree of he$t is •constantly 
preserved, either by means of stoves placed in the corners 
of tlie apartments, or by chafing dishes which from time 
to time are carried up and down the room. Flame and 
smoke are always carefully avoided: cow-dung dried in 
the sun is preferred by tire Chinese to all other kinds of 
fhel for this purpose. 

The most unremHting attention is jfaid to the wants 
of the worms,* which are fed during the night as well as J 
the day. fc)n* the day of their betitg hatched they are 
furnished with forty meals, thirty are gjyen in the second 
da>, and fewer in and after the third day. The Chinese 
believolthat the growth of silkworms is accelerated, and 
their successjirombtcd, by the abundance of their food; 
and therefore, in«doudy and weather, yjhen the 

insects are injuriously affected by the sta^p of the atmo¬ 
sphere, their appetites are stimulated by a wisp df very 
dry straw being lighted and held over them, by nffeans 
of which the*cold and damp air is disSipateJ. * 

It is affirmed by these accurate observers, that the 
quicker the worm arrives at it? maturity the greater is 
the quantity of silk which it* spins. They say, {liat if 
the worms become fully %rown fh twenty or twenty-five 
days, each drachm weight of eggs will produce \yenty- 
fife ounces* of silk; that if their maturity delayed to 
the twenty-eighth day, only twenty ounces are obtained ; * 
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and that if'thirty, or forty day^ elapse between the 
hatching Aid the commencement*^# thg cocoons, then 
only ten ounces hre the result. 

The Chinese are exce’edingl^dlreful in ]>i%serving the 
nicest degree* of cleanliness in tlieir esfeablishrflents for 
rearing silkworms^; being fuljv aware of the great im¬ 
portance wh ; ch attaches to that particular. 

The® worms, as they increase in growth, Jiave gradu¬ 
ally more spabe assigned to t them j so that the full-grown 
caterpillars ha^e four times the scope that is allotted 
to their when newly hr tched, and sometimes even more. 

When the insects arc about to commence their spin¬ 
ning, mats are provided, fh tliej centre of which a strip 
of rush, about ?n inch broad, is fixed, and extended in 
a spiral form, or in concentric circles, over the whole . 
surface of the mat, leaving an area of about an inch 
broad between each circle. Here the worms fix them¬ 
selves to spin; ancl it is found that these receptacles 
occasion less silk to be wasted by them in floss, than 
when more space is allotted wherein their first threads 
can be spun. A't this time the whob room is carefully 
covered with mats, to exclude the outward air and the 
light, as it is bdieYed that silkworms work more dili¬ 
gently in darkness- 1 1 

In seven days f*om the commencement of the cocoons 
they art collected in heaps, those which are designed to 
continue the breed being first selected and ^set apart on 
hurdlesjjn a dry and airy situation. The next care is 
to <lestr6y thq vitality of the chrysalides in those balls 
i^hich are to be reeled. The most approved method of 
performing fc Ais is to fill large earthen vessels with co¬ 
coons, in layers, throwing in one fortieth part of their 
weight of salt upejn each layer, covering the whole with 
large dry leaves resembling those of the water lily, and 
then closely stopping the mouths of the vessels. In 
reelitig their silk, the Chinese* separate the thick and 
dark Srtim the long and glittering white cocoons, as the 
a produce of the g former is inferior. 

In India, the climate admits of silkworms being reared 
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in buildings resembling sheds rathfer than houses. •Tltfy 
are comp<5scd of Jatticq?wo&, and their roofs are covered 
with thatch. The breadth of such buiMings is usually 
fifteen feet, Aid their height eight feet ; their length is 
regulated *by the«extent of accommodation required. In 
tlie centre of the apartmerg a path is lgft, of convenient 
width for the attendants to gass and repass in' supplying 
the wants of 4lfGir charge ; and on either side are twelve 
tiers or stages, one abov^ another, of open Iframe-workj, 
or shallow boxes Miade of *bamboo, in which the worms 
are placed. When ready to spiif, each worm ^indivi¬ 
dually transferred tel a small cell forihed with platted 
strips of bamboo. « « « 



*. * 


n. 


CHAt.'lV. * 

MODE OF 1.EAB1NO SID^WOBMS IN EUROPE'. 

« 

GEXAT*bEGREE OF CAREFULNESS^ REQUIRED. —y’‘ABSURDITIES FQR> 
MKKLY RELIEVED CONCERNING SILK WOltMs. CHOICE OF EGGS. 

* — MODES OF HATCHING.-USE t'F'sTOVE-RjpOMS.-THEIR TENP- 

PERATURE.—CONVEYING OF WORMS‘TO REARING-HOUSE.— 
NECEb jITY, FOR CLASSING WORMS ACCORDING TO THEIR AGES. 

-REVEREND »&. SWAYNe's A'PFAHa'^US. — SPACE ALLOWED 

TO WORMS. — MOiSfe Of FEEDING.-QUANTITY OF LEAVES CON¬ 

SUMED. -jr ARBOURS FOR SPINNING. — NECESSITY OF ATTENTION 
TO MINUTE POINTS IN MANAGEMENT. — REGULATION OF TEM¬ 
PERATURE.-SILKWORMS WILL NOT SPIN IN COLD ATMOSPHERE. 

—-VENTILATION.—EFFECT OR NOISE.-ELECTRIC INFLUENCE. 

-CONDUCTORS. . , 


The various operations of an establishment for the pro¬ 
duction of silk are, ordinarily, all begun and concluded 
in the course of 1 a few weeks; yet they call for a con- 
v siderable degree of attention,on the part of its conductor, 
and can hardly he brought to a successful* isfeue without 
the aid of experience. a This is especially the. case in 
Europe, where atmospheric changes are continually 
arising* which in various ways influence the ten&r silk- 
producing insect. One false step in Management might 
be fatal, and one dayV relaxation of the breeder’s cares 
would suffice to bring all his previous labours .to 
nothing. , < 

The degree of skilfulness*and care thus .required for 
the successful roaring of silkworms upoh any useful 
scale, cannot be adequately estimated by the experience 
of those*persons m England, vho, as a matter of curi¬ 
osity pr of amusement, have watched over a few hun- 
dredsworms, and have Vound off the silk which these 
have fdhiished, unassailed by accident or misfortune. 
It is very, natural to suppose, that what is so easily 
prag&wble With a small number, offers little difficulty as 
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an extensive employment. If, 'however, ’ the Engjish 
breeder considers th» time, however short if may have 
appeared, and the labour, however unilnportant in his 
estimation, oeBtowed on#hi$ inconsiderable brood, and 
* thence calculate the, greater labour which must attend 
^upon the rearing of hundreds of thou|ands, or, perhaps, 
millions of insects, its insignificance will disappear. He 
may then naturally imagine, how great is the importance 
cff abridging that labour^ of,economising expense, argl 
of providing iif e\ery .way against accidents, which, if 
occurring to interrupt his amusement, would b^ merely 
vexatious, but upoif the avoiding of tfhich, under other 
circumstances, depend the subsis?bnc£ and well-being of 
thousands. ' . , • 

Many treatises have appeared from tim£ to .time 
containing copious information for the guidance of silk 
cultivators. Partaking in tl^e generally increasing intel¬ 
ligence, recent writers on this branch of industry have 
treated it rationally and practically ^ but it is remark¬ 
able, to how late a period this object, which addressed 
itself to the. interests of extensive Communities, was 
gravely made the subject,of the most absurd and tin-" - 
philosophic Aotions. * * 

£omet, chief Sruggist to Lefuis le -Grand, and who in 
the letter part of the seventeen ti# century wrote his 
ct GefteraT History of Drugs,” a work by which he ac¬ 
quired conjideraBle reputation, seriously, and with all 
the signs of credence, quotes fr6rp»Isnard, the.following 
directions for improving the breed of s^kwoftns 
tc At the time when the mulberry leaves are ready 
to gather, which should b8 five days after*t^beir budding, 
in the beginning of the Bpring, theyp take a cow which 
is almost at calving, and feed her wholly with mulberry 
fares, without giving her ayy*thing elstfto eaf of herbs, 
hay, &e. or the like, till she has calved ; and this they 
continue for eight days longer^ after which, they 4et the 
cow and the calf both feed upon this some dtys toge¬ 
ther, without any other mixture as before. They kill 
tiie calf after it has been filled or wjth tfrg mul* 



130 SILK MANUFACTURE. PART II. 

bengr leaves and the cow's milk, then chop it to pieces 
to the very "feet, and without throwing aijy thing away, 
put all together, the flesh, blood, bones, skin, and entrails, 
into a wooden trough, and set i£ at top of tlie house, in 
a granary or garret till it is corrupted; rand from this 
will proceed little ^orms, whic^h they lay together in a 
heap with mnlbfrry leaves to raise them afterwards, 
just as they do those which are produced from the eggs; 

that those Vho deal considerably ih them, never fail, 
every ten or twelve years, to rafee them this way.” The 
authority.,of Isnard up<m the culture of silk was long 
considered unquestionable. *■ 

It is difficult to c act'ourii for-the origin of such a 
childish fable ; apd one is at a loss whether most to ad¬ 
mire n the \mpudence of the falsehood, or the credulity 
which led to its reception. Thousands, who, of their 
own knowledge could contradict the absurdity, were 
living in the very country where it was put forth, and 
yet in the capital of that country, we see a man of lite¬ 
rature, and reputed to possess a degree of scientific" 
knowledge equal t6 most in his day, stamping <he asser¬ 
tion* with the sanction of his authority. Still later than 
this, Lemery, who hy his writings and lectures did 
much to disencumber chemical science* from the,clouds 
of ignorance wherein it was enveloped in his day, re¬ 
published* Pomet’s work with a commentary, and«pre- 
served the above passage, venturing only to qualify its 
insertion with the very gentle remark , 0 “ this thought, 
however, wants confirmation.” 

The proper choice of eggs is the first care of the 
cultivator. From this he mSy relieve himself in suc¬ 
ceeding seasons, the operations of his oWn filature 
producing the requisite quantity. The Italian writers 
on the culture df silk giVe veryr copious directions foie 
choosing* eggs, and for detecting and avoiding the fraudu¬ 
lent arte sometimes practised by their vendors. 

Good#Sound ^ eggs are of a bluish-grey colour ; those 
which are yellow should on no account be purchased.’ 
It it common‘with the peasants whose eggs are of the 
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latter description to.mve them Bo much the^appearttnce 

of sound eggs„by washing them in muddy, dark-coloured 
wine, that considerable judgment is required to detect 
the cheat. t 

Where silkworms’ eggs are brought from a distant 
country, much attention»is demanded to prevent their 
premature hatching. Thi^has been successfully accom¬ 
plished by plajing^them, when newly laid,jmd carefully 
dried, in glass pmals jjlosely sealed to exclude air arid 
moisture: the WhQle \jeing then immersed in earthen 
pots filled with cold water, whtch* must be re.’vewed as 
often as it becomes? warm. ® 

The hatching process, unlil withfn a very few years 
of the present time, was usually conducted in a very 
immethodical or uncertain manner. Many cultivators 
depended on the spontaneous appearance of the worms, 
called forth only by the natural warmth of the advancing 
season. Others had recourse to the heat of manure beds, 
but the method most frequently employed was to foster 
*them into life by the heat of the human body. The 
mode of accomplishing this, was to pface a small silk or 
cotton bag containing one or two ounces of eggs in the* 
bosom next to the skin. The persons with whom these 
deposits were intrusted were fcftbiddeu to use any violent 
exercise, lest their charge might (Bushed, or otherwise 

sustafti injury through the consequent inequality of tem¬ 
perature. Jit wOuld have been unsafe to continue the 
bags in this position during the*night, and it iyas there¬ 
fore most usual to place them beneath tt$ pillftw, which 
was previously heated to the .temperature ^of the human 
body, using precautions also against injuiy, by p&cing 
some stiff lubstance over the eggs.• When this com¬ 
panionship had lasted three days, an<J it was judged that 
die worms were shortly abgut to appeaf, the *eggs were 
very gently transferred to shallow boxes made of thin 
wood, similar to those used fof containing wafers :• these 
were placed between wanned pillows as before described; 
ftnd if fhe hatching were still further delayed, freslj 
heated pillows were supplied through Ihe ensuing day, 

. i • if 2 
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and continued until thb insects had burst their shells. 
Some persons used warmed pillows from tjie commence¬ 
ment, and avoided the system of human incubation. 

Count Dandolo recommended and adopted the use of 
stoves for heating the apartment in which* his eggs were 
hatched, and by such means rendered the operation in a 
great degree *certoin, removing, at the same time, much 
of the trouble by which it had previously "been accom¬ 
panied. Previously to placing the eggs in this heated 
atmosphere, the count caused the cloth's to which the 
eggs aditered to be agitated for five or six minutes in a 
vessel containing Voter, in order to lessen the adhesive¬ 
ness of the matter winch retained them on the cloths. 
Having thCn suffered the water to drain from them 
during tw^ or three minutes, the cloths were stretched 
out on tables, and the eggs were gently scraped from 
them by an instrument whose edge was not sufficiently 
sharp to cut the eggs, nor yet so blunt as to crush them. 
The eggs, thus removed, were placed in water and 
washed, still further to free them from gum, and to 
promote their separation from each other. If any floated 
v *on the surface in this washing, they were removed and 
destroyed as spoilt. The water again being drained from 
them, the eggs w**rc ne<t washed in some sound light 
wine, and gentle flection was used to perfect their mu¬ 
tual separation. They were then strained and dried, 
by being placed on an absorbing substtfnee in a dry airy 
place, whose temperatxrOwas between forty-six and fifty- 
nine degrees of .Fahrenheit's scale, there to await the pro¬ 
per moment for placing them in the stove room. It has 
always been, customary in Ithly to employ wine as a 
solvent for the gunf/ which causes the eggs to adhere to¬ 
gether, and which is thought to make the task of dis¬ 
engaging itself from the shell mere difficult to the insect. 

It hits been suggested, that one hatching room, upon 
a sufficient scale, might ‘'be employed for the general 
accomnfoilation, in bringing forth all the silkworms of 
the surrounding district; and if proper confidence could 
be placed in the proprietor of such an establishment. 
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there is no doubt of its great convenience to the cul¬ 
tivators! a • • 9 

When eggs are first placed in thfe stove room, its 
temperature should be* ^xty-four degrees ; on the third 
k day this should be raised to sixty-six degrees; and on 
each following day the l^at should 1^ increased one or 
two degrees, so that on the tenth i^y jt shall have 
reached eighty-two degrees, which point must* not be 
exceeded. The degree of warmth required for hatching 
the eggs of silkworms depends very much, however, upon 
the temperature to which they have been exposq^ during 
the preceding winter. «It is, therefore, important that 
this point should be ccyisidefed, ft) at to avoid premature 
hatching on the one liand, and too gr^at a retarding on 
the other, which would follow if the eggs had been ex¬ 
posed to any severity of cold. 

When the eggs assume a whitish colour, it is a sign 
that they are about to be hatched ;* and now, by the aid 
of a magnifying glass, the worms may be seen formed 

* within the shells. Sheets of whitS paper, abundantly * 
pierced with holts, or otherwise piedbs of clear muslin, 
should now* be placed over thjp eggs, covering them en- 
tirely; when, as the worms comed’orth, they will climb 
through to the Upper surface tf the paper or muslin. 

Vo collect the worths for the purpose of conveying 
thenff to the rearing house, small twigs of mulberry, with 
very few leaves, are placed on the paper. On these 
leaves the nevjjy hatched woimg immediately fix, and 
fresh twigs being constantly supplied to meel the wants 
of the continually increasing number of worms, the whole 
may be readily collected! When their'removal jko any 
considerable distance is necessary^* this *is easily and 
safely performed by placing the sheets of paper and 
•mulberry twigs in boxes oi* well lined baskets, using 
every precaution to exclude the external air £rom the 
now delicate brood. * The worms should be removed 
only in fine weather, and during the warm«fi$ part of 

* the da f, and they Should be supplied *with leaves for 

their consumption while on the road. * * V 

%k S 
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The apartment wherein the newly, hatched worms are 
placed must' be dry and warm, with its windows opening 
on opposite sides, 9 that perfect ventilation may be ob¬ 
tained when desirable. The r<yjm should be furnished 
with a stove, and thermometers must be ^provided, that 
the temperature Tqay be precigply regulated. Wicker 
shelves are usually, placed around at convenient distances, 
and are lined with paper: on these the wojpfls^ire placed. 
The greatest 'precautions must be taken to prevent the 
intrusion of rats and mice, as wtill as many of the insect 
tribe, as*#iese are more «r less destructive to silkworms. 
Smoke, and bad Smells, are likewise* considered preju¬ 
dicial, and must be kvofJed.' r 

All write*? on jhe treatment of these insects agree in 
recommencing, that worms which are not hatched at the 
same time should on no account be placed together. 
The neglect of this precaution would occasion constant 
trouble to the attendants; the changes occurring at dif¬ 
ferent periods, it would be impossible to attend to the 
quantity of their food with the degree of regularity that ' 
is desirable. Thi£ point is so much gnsistedoupon by 
"■hu any cultivators, that to.avoid the evil, all eggs which 
remain unhatched beyond the second day after > the first 
appearance of the worms are destroyed.' It is said, also, 
that if those of a la&er «birth are' reared, they generally 
prove wesk in constitution, and produce less than \«heir 
proper quantity of silk. 

The reverend Mr. ftw&yne, who somq years ago be¬ 
stowed much attention upon the culture of silk in Eng¬ 
land, proposed the use of a simple apparatus for receiving 
and feeding the*worms during their caterpillar state. His 
t plan offers advantages, in the important point of cleanli¬ 
ness, greater than those possessed by the wicker shelves 
usually employed, and it isf thought that a description of 
it may gfove useful. 

Thee apparatus consists «of a wboden frame, four feet 
two inefyes high, furnished with eight open drawers or 
slides, which can be readily thrust in or drawn out from 
the frame. T'ue' upper slide a is of paper, and designed 
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to receive the newly, hatched worms. The two slides, 
h 6, are formed.of catgut^the threads of which are aftmt 

one tenth of an inch apart: these are for the insects in 

9 



their /second and third ages. The five slides c c are 
of wicker-work or netting, and are appropriated to the 
insects in their more forward s^jiges. Beneath each of 
the drawers, with the exception of that market a, other 
slides of paper are inserted to receive the litter of the 
worms, which, by this means, may be frequently re¬ 
moved without occasioning any disturbance to the insects, 
ffiese must not be retained in the upper drawers bb 
tfter they have become^o large that*their litter will not 
foil through the catgut bottrtns: at this time they must 
be transferred to the-wicker *or netting slides,*which, 
the Inventor imagined would, from their greates number, 
offer Bpaee enough for the accommodation of as many 
full grown caterpillars as the upper drawer would eon** 

. . * 4 
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tain of those newly hatched. Under this 1 arrangement 
thfe litter may be removed as ofteii as the worms are fed. 

It has been computed, that three square feet of surface 
afford ample space for the worms proceeding from an 
ounce of eggs, until the periocl of theij first sickness is. 
passed ; and that this space should be multiplied thrice 
at each succeediri^ age. CouSt Dandolo considered thal 
silkworms woulct be injuriodoly crowded in these dimen¬ 
sions, and recommended, that eight' square feet should 
allotted to the worms durixgf their §rst age; fifteen 
feet for the second ag^; thirtyifive' feet for the third; 
eighty^!wo and <a half feet for thg fourth ; and about 
two hundred feet cforfthe fifth age. According to these 
proportions Mr. Swayne s apparatus is very imperfect, 
but this defect fnaf easily be remedied in practice. 

The nfulberry leaves given to the newly hatched brood 
should be young and tendel, and chopped into minute 
portions. These should«be strewed evenly over the 
whole space of the shelves, that there may net be any 
r unnecessary crowding of the insects in one spot. It it 
indeed advisable, t when — as they sometimes # will — the 
worms get heaped upon one another, that a leaf should 
be presented over tljgnri • to this some will quickly attach 
themselves, and may thqp be removedi to a less crowded 
situation. - * ^ » r «• 

The worms proceeding from one ounce of eggg. will 
consume six pounds of chopped leaves before their first 
moulting. Their second age is of shorter duration, but 
the greater size of the worms requires a more abundant 
supply of food*, and eighteen pounds of leaves, chopped 
less finely thar. before, mulst hp given, during its continu- 
apee, to the samp number. In the third age, sixty 
1 pounds of leaves, still a little chopped, must be given ; 
one hundred apd eighty pounds will be consumed during 
their fourth age ; and in thoir fifth and longest age, one 
thousand and ninety-eig^t pounds of leaves are devoured 
by these^insects, which, when hatched £ few weeks be¬ 
fore, weighed less than an ounce, t «. , 

. These quantities are stated on the supposition that the 
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worms are uniformly healthy. If many of thfm should 

die in the intermediate tiifte, the weights^ mentioned will 
be in excess# On the gther hand, if the season should 


be wet, tjie leaves will ifct contain the usual nourish- 
*ment, with reference to their weight, and more must be 


given ; whereas, if the season should# prove more dry 
than ordinary h the nutriment in the deares \yll be 
greater, and*the^qu$ntity given may be diminished with 
advantage. The skill tf the cultivator is Bhown by th? * 
weight of silk "obtained in proportion to the leaves 
consumed; and his judgment fs tasked to abortion 
these according to "their* nujritive properties. There 
will be no real economy *in keeping the consumption of 


food too low: this, however, is not acommod fault, and 


evils occur much more frequently from over-feeding 
and waste of leaves. • 


The worms should be fed jvith regularity four times 
a day; and intermediate repasts may be occasionally 
given, where their appetites appear jo be increased in 
voraciousness. The advantage of chopping the leaves 
for youngVorms Consists in the economy it introduces. 
Many thousand insects may, by* this means, feed simul¬ 
taneously .Upon a # few ounces of leaves ; whose fresh cut 
edggs seem better adapted to their powers when newly 
Latcheji. If the leaves were giten*to them whole, a 
much greater number must be supplied than uftuld be 
consumed labile their freshness lasted, and great waste 
would be the consequence. TTitf worms wiU always 
quit stale leaves for those which are i£wly*gathered. 
Availing themselves of this fact, some persons provide 
wire-bottomed frames, which they cover, with fresh 
leaves, and lower them within reath of the worm!. 
These instantly make their way through the reticulations 
oT the wire, and fixing ftpon,tne leaves aTSbve, "the frame 
maybe raised and the Jitter removed without touching 
the worms, which might be injured by even the gftitlest 
handling. This plan^ as it occasions morp trouble, does 
not appear so eligible as that of Mr. Swayqe. 

When the silkworms give indications that they are 
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about to |pin, little bushes must he provided foy the pur¬ 
pose. These ip&y be of broom, hfeath, dean bean stalks, 
or, in short, any bush or brushwood that ft* tender and 
flexible. These should be Arranged upright- in rows 
between the shelves, with intervals of fifteen inches 
between the rowt. The bushes should be so high as tt> 
be beqt by 'clie*shelf immediately above iuto the form of 
an arch. TJ\ey should be so spread that a supply of, 
—Air should freely reach every p§rt$ and ample space should 
be afforded for the worms to fix themselves and spin ; 
otherwise, there ys great hazard of their forming double 
cocoons, in which c ,twy> wqrms assist in the preparation 
of one dwelling for both : the silk in these is so much 
less adapted to the purposes of the reeler, that a double 
cocoon is'worth only one half the price of a single one. 
Inattention to this point is very common, and occasions 
constant losses. W£hen tire twigs already erected appear 
to be adequately furnished with worms, other similar 



hedges should be formed, parallel to the first. The 
spaces between the? shelves will thus present the appear¬ 
ance of Bmall avenues or arbours covered in at the top. * 
The wdnns^t this tinife yequire much careful watch¬ 
ing, an^ occasional assistance roust be afforded to those 
whichtare sluggish, that *they may find an eligible spot 
for fonplftg their cococns. Those worms which appear 
still inclined to feed must be supplied with leaves: so 
long as the slightest inclination for food remains they 

♦ Nottx, ' * * 
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will not attempt to fo^m their cdboons. It will some¬ 
times happen. that enen after they have climbed among 
ilie branches^for the purpose of spinning • they will asrain 
descend to satisfy their hgst desire for food. “ 1 have 
•seen them/' says a minute observer, “ stop when de¬ 
scending, and remain with the head, downwards, the 
wish to eat having ceased ljefore they reached the bot¬ 
tom/' In swell £^ase, they should be turned witli their 
heads upwards, as the £pntra£y position is Injurious tet 
them. If, at this time 4 fhany appear weak and inert, 
remaining motionless on the leaves,* neither eating nor 
giving any sign of rising to spin, some* means must be 
taken to stimulate them to the Aertftn.*It was the ancient 
practice, and found to be efficacious for jhis purpose, to 
convey some pungent article, such as fried onjons, jnto 
the apartment, the effluvig. from which revived the 
worms, inciting some to take their last meal, and induc¬ 
ing others, whose desire for food had ceased, to climb 
tlie twigs and begin their labours. The same end is 
flow generally and unfailingly attained, by removing the 
sluggish worms infcf another apartment the temperature 
of which is higher. 

All these minute directions may ]ftrhaps appear frivo¬ 
lous j lyit it is only by an unceasing attention to these 
and the like minutiae, that any tolerable success can be 
secured. When all the previous cares and labours of an 
establishment haye been satisfactorily accomplished, if 
the hedges lie not well formed) are irregular^ or too 
thick in any parts, so as either to impede the circulation 
of air, or too far to limit the qpace in proportion to the 
number of worms, ill su£bess will be sure to follow. 
Instead of fhe proper number of fine single cocoons^ 
many will be double, others imperfect or soiled, and even 
seme of the silkworms will be shffocated b w fo r o the com¬ 
pletion of their labours. * t 

It is essential, in ev?ry age *)f the worms, to attend 
to the regulation of temperature in their apaftyients; 
aAd at n<f tame is thi& more necessary than while they 
are forming their cocoons. If, at this*tftne, they are* 
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exposed to much ccfid, tliey^ demist from their labours. 

Should tne balls be sufficiently thin, the insects may be 
discerned, eithfer quite inactive, or moving very slowly. 
On the temperature being raided, they will immediately 
resume their work with renewed activity, and will onc£ 
more desist, if t the cold bo. again allowed to exert its 
influence.'. After they hav$ remained inactive from this 
cause 1 for a short time, they put off tjt«i>" caterpillar form, 
^and assume that of the chrysalis, without having suffi¬ 
cient energy to complete thefr $ilkcn Covering. 

Ths fifth volume of the transactions of the Society 
for the Encouragement of Arts, &c. contains a letter 
upon this subject' from a gentleman, who relates, that in 
the summer of, 1786 he had successfully reared to their 
full growth more than thirty thousand silkworms, when 
at the beginning of July, aij.d just as they appeared about 
to spin, a chilling north east wind set in, and many of 
the worms became chrysalides, without attempting to 
spin. On the examination of these, it appeared that the 
glutinous matter in their silk reservoirs had become so 
congealed by thfe cold, as to reseft&le strong tendons, 
both in appearance and tenacity; which sufficiently 
accounted for the iMbility of the insects' to*draw forth 
the silk in filaments. Thousands of the worms^changed 
in this profitless maimer daily* until at length, the sur¬ 
vivors^* being removed into an apartment artificially 
warmed, they immediately applied themselves to the 
performance of their visual function* It is desirable 
that while silkworms are in the act of spinning, the 
temperature of their apartment should be maintained as 
high as 70 degrees, and it *is at the same time equally 
important that five ventilation should be secured. 

The opinion has been very generally entertained that 
violent tmiscnlisturbs, aiid injuriously affects the worms, 
and tf»at any sudden report, as of fire-arms or thunder, 
willaeause them to fall from their arbours. The peasants 
in Ita&y* who attend on silkworms are so strongly of this 
opinion, that if the caterpillars omit to rise and spin 
after thunddr has been heard, they consider its noise as 
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the sole reasofri of the failure: thqy are always desirous 
of removjng every cai?se for noise from about? the esta¬ 
blishment. This opinion appears, however, to be badly 
founded, am? has been satisfactorily refuted by persons 
jwho have*made experiments to ascertain the fact. Silk¬ 
worms have been reared in all the bustle of a town, ex- 
jfbsed to the barking of dogs, and to concerts of music, 
without in any way exhibiting signs of *bemg affected 
by the noise, 'flih following statement is* conclusive. 
It is taken from tfie “ Cburs rf Agriculture,” written by 


Monsieur Rozier, and recounts an # exjieriment performed 
in the establishment gf Monsieur Thome, a considerable 


silk cultivator, and one # of tl*e earliest writers on the 
subject. These gentlemen, Messrs. Rozier ami Thome, 
in the presence of many witnesses, fired several pistol 
shots in the apartment where silkworms were eiflier 


spinning, or rising preparatory to their labour; and the 


only worm that dropped was ^evidently a sickly insect, 
that could not have formed its cocoon under any circum¬ 


stances. 


It is selcjpm tha^any opinion upon as point of practice 
is entertained,'without some ground for its existence. 
The Italiaiipoasants, although certainly wrong in attri¬ 
buting any evil effects to the agency of noise, might 
have "been correct had they ascribed, th^ evil to that great 
accumulation of electricity in the atmosphere whjydi at¬ 
tends the discharge of the fluid, from one cloud which 
is overcharged up<$n another whicii ^deficient; or which 
accompanies the fluid in its passage betweeu tht? clouds 
and the earth, until an equilibrium establishes itself in 
the mass. “ Before this equilibrium is gained, how¬ 
ever,” says Monsieur Rozier, ff we knew thaf many per-* 
sons exhibit symptoms of strong excitement, falling into 
convulsions, or even being affected by it, then, 

surprising, that insects charged with a matter so jiighly 
electric as silk should bdbome oppressed or overpowered 
by the superaddition of that which they receive f rom 
the atmosphere ? ” TBe peasants in the silk provinces 
of France have long been accustomed to^dkce pieces of* 
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iron in th£ neighbourhood of die insects/ If asked Ho 
assign ttteir motive for this, their re]>ly is, that their 
fathers and grandfathers did so before -them, and that 
therefore the practice must be desirable. % May we not 
imagine that this custom had its rise from the remarks 
of some philosophic observer of the laws of nature, and 
who, under oth& and more favourable circumstances, 
might have been led, by generalising, to anticipate the 
^discoveries of Franklin ? ' ' * 

Monsieur Rozier, in the work already quoted, recom¬ 
mended the use of metallic Conductors; and himself 
proved their efficacy. In copnection with some shelves 
containing silkwermL, hi placed thin iron wires, and 
carried them through the wall into a cistern of water. 
The remaining shelves were, in every other respect, 
similarly'circumstanced to these; hut he uniformly found 
that, when thus protected,' the worms were decidedly 
more healthy and activt than those unprovided with 
conductors. 
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MgTHOD OF GATHERING. - SOR'AnC. -SELECTING FOR SEED. — 

PROPORTION SET APART FOR BREEDING. METHODS OF DE¬ 
STROYING VITaAt^TOF CHRYSALIDES -BY THE SOLAR At AYS. 

— IN OVENS.— Bt S?liAM HEAT.-PRESERVATION 4 ^ COCOONS. 

— SEPARATION OF f 1 >AMa6e).—* GOOD COCOONS. -POINTED 

COCOONS. -COCALONS. -OUPIONS.-SOUFFLONS.-PERFO¬ 
RATED COCOONS.-CHOQUETTE8.-CAL^IN^ED COCOONS.—$HE1R 

RELATIVE VALUE.-PI&PORTiON OF PURE SILK IN COCoAfS.- 

PROPORTIONAL WEIGHT OF ItyCiGS jPND <:A>Co6NS J AND OF MUL¬ 
BERRY LEAVES. — QUANTITY OF REELED SILK F£OM EACH 
COCOON. - WEIGHT AND SIZE.— LABOUR REQUIRED.-DEDUC¬ 
TIONS. , • • 

• 

In either three or four days friyn the commencement of 
its labours the silkworm completes its cocoon, and in 
scyren or eight days thereafter the bqjls are gathered. 
Some persons do not wait longer than tlyree or four days 
ere they reap their Silken harvest. 

It is usual to begin by gathering from the lower tier 
of arbours. * In thjs proceeding no violence should be 
used 4o ‘disengage the tjvigs, which must be gently 
handled^ and consigned to those whbseEmployment it is 
to separate the cocoons. These persons, as they pftk off 
the balls, sorj them; selecting those which are to he 
preserved for continuing the breed* aAd putting into dis¬ 
tinct baskets all fine cocoons, those which are double, 
soiled, or anywise imperfect. ^ The fine and well-formed 
balls are agaiy subdivided into white and yellow, the 
latter colour embracing every shade ffom the deepest* 
yellow to those which are merely tinged. A very few 
wifi sometimes be found Having a pale green'hue. The 
cocoons of a bright yel]pw yield a greater weight of 
reeled silk than the others, but *as their deeper # cotour 
results from the greater proportion of gum .whereifi the 
colouring matter principally resides, any advantage from . 
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this source .accrues only to the grower, the gummy sub¬ 
stance being all boiled out previous to the*Weaving of 
’the silk. 

, "'Raw silk which is of, pale colour is found to take 
certain dyes better, and is on‘that account Very generally 
preferred. 

The selection of chrysalides for breeding is made 
from t such r edeoons as are. perfectly sopnd, and whose 
threads appear to be fine; having t-’x.r ends round and 
'‘compact ; and being a little ^depressed in tlie middle, as 
if tightened by a ring or ligature. The reason given 
for attention to these particulars, is the belief that worms 
producing such tyallj* are t of ‘the strongest constitutions. 
Count Dandolo was of opinion that too much stress is 
laid upon this point, and that all cocoons which are per¬ 
fectly foiined are alike desirable for breeding. For this 
purpose an equal number cf males and females must he 
preserved. The former are distinguishable by being 
sharper at the ends, and this, although not an unerring 
guide, proves sufficiently correct for all practical pur¬ 
poses. , These cocoons are sometimes spread in thin 
layers on tables: but it seems a betler practice, and one 
more generally adopted, is to string them together on 
a thread, care being taken not to pass the needle too 
deep into the siKr. These strings, three or four feet in 
length, are then hung in festoons out of the reach of ver¬ 
min. * The floss is, in this case, usually removed, as it is 
found to oppose additional difficulty to the moth in its 
extrication. 

In making the selection of cocoons for breeding, so 
as to insure the object of maintaining the numbers of 
his silkworms, the cultivator considers it necessary to 
*SPt apart one sixtieth of his,whole produce. This shows 
flow considerable must be the loss sustained in this 
branch of the pursuit fpall the eggs produced by this 
proportion were found productive, the brood would by 
their means be trebled In the following season. 

The next proceeding is that of destroying the vitality 
of the chrysalides in those cocoons which are to be reeled. 
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Various methods are employed for*this purpose, Accord¬ 
ing to the nature of the climate; the solar rlys beffig 
in some inst|nces found sufficient; no artificial meStlS , 
need be then resorted In this case, a calm and 
•cloudless May is chosen, and the cocoons are left exposed 
{p the scorching beams of .the sun, during four or five 
hours in the middle of the (Jay. They aje yext closely 
en wrapt in coatse cloths which have been exposed ^:o the 
same heat, black doths being # chosen prefeAhly on ac-* 
count of their absorbing *a greater quantum of hetft. 
These processes being repeated during several da^, the 
destruction of the insect is usually attained. It -is not 
safe, however, without exardJnatiBn, • to confide in Its 
efficacy ; for this trial a few chrysalides must Ijp stripped 
and pricked with a needle. If upon this they give no 
sign of animation, it may be safely concluded that their 
suffocation has been perfected. 

I*i .more temperate regiofis artificial means must 
necessarily be employed, and recourse is therefore had 
to the heat of steam, or of an oven; aftd most frequently 
the latter method ie* adopted, although ^here is no reason 
to doubt that the other, provided it could be efficaciously 
applied bj* meaus of convenient wppa^atus, would be 
more quick and certain in its operation^ as well as pro¬ 
ductive of less injury to^lie textuje qf the silk. When 
the o\#n is used, the cocoons are placed in long 
baskets, filled to within an inch of their tops, and 
covered, firs! with paper, and than yith a cloth wrapper. 
The heat of the oven wherein the baskets arc* disposed 
has not beep more precisely defined, than*that it should 
be very nearly that of an %ven from which loaves of 
bread have ^just been taken after baing Baked. The 
worms are exposed to this heat during an hour; and^on « 
their being withdrawn, it ifhttffc^tained kjiiha examin* 
ation of chrysalides, taken frota^*centre of each gasket, 
whether the vitality of \he worms is destroyed. 'J'hose 
chosen for examination having been, from their position, 
tile least exposed to tfle heatj it is fairly presumed that 
if these be dead the whole are equally destroyed. On * 

. . i * 
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thgir removal from tht oven, the ^baskets are wrapped in 
woollen cloths or blankets, and piled on. each Other. If 
the baking has been properly conducted, th^blankets will 
soon appear profusely covered«with moisture, and if this 
should not he seen, the baking has been either excessive 
or insufficient. If too great, the worms and cocoon? 
will have been previously so much dried as to leave no 
furthel moisture to transude; if too,l\£tfe, the heat has 
, oot sufficiently penetrated, to distil the liquor which the 
chrysalides contain, and the'wprms, in that case, will 
not be deprived of vitality. 

It te obvious^ that very great nicety is required to 
limit the degree ol heat to the exact point that will kill 
the clirysa'ides* and it is of great importance that this 
poiqt shall not be exceeded, as the silken filaments would 
by such means be injured. . For this reason steam would 
doubtless be much more frequently used, if any simple 
apparatus were introduced for the purpose. Where this 
agent is now employed, its efficiency is so limited that 
the operation is troublesome and the result uncertain. 

A large woodefr vessel is provided,* into which boiling 
water is poured to the depth of two feet. This vessel 
has within it a wfcfker hurdle, entirely* covering the 
water, and supported about one incli distant froixj its 
surface. The bottom of this hurdle is provided with 
fife*; porous cloth, easily penetrable by steam: on this 
the cocoons are placed, and are covered well over to con¬ 
fine thejieat. Whan the water has become so cool that 
it no longer ejnits a body of steam, it must be changed 
for other boiling water; and it is considered ^necessary to 
coikinue this steaming process for two hours, before the 
destruction of the- chrysalides can be considered certain. 
If steam were differently applied, a few minutes would 
suffice fafr~peifectmg this ^ object. The cocoons, when 
removed from the steaming vessel, are covered over with 
the some care as is employed af£er baking, and they are 
left ta C*ool very gradually. After this they are spread 
out in the air and sun to dissipate the moisture they 
have imbibeef. w 


* tfote Y 
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• It is always desirable,' where time can be allotted to 
the purpyse, that the'process of reeling should be per¬ 
formed without 'the delay which renders 4liis destruction 
of the worm# necessary/ # This, on large establishments, 
js evidently impracticable as regards any very consider¬ 
able proportion of the produce; but it must be always 
perform able to a certain extent; and if is proper to give 
the preference, *n this respect, to such cocoons as appear 
the weakest: the~"frihers, which contain a greater pro-, 
portion of gum, ft re thdhre b'etter qualified td sustain 
heat without injury. * 9 . 9 

When the process, however conducted, for destroying 
the worms has been pcrfected,*thc eoctons are placed on 
shelves, and must be continually turned and lqpked over, 
lest they should become mouldy. If any appear spotted 
or otherwise damaged, they must be separated to prevent 
the injury spreading to those balls with which they are 
in contact, and should be imnlfediately reeled to stay the 
progress of their own destruction. Large establishments 
Ibr producing silk comprise in thert! buildings exclu¬ 
sively appropriatet^to this purpose, and which are called 
coconicres. These are rooms fitted up with ranges of 
shelves froqi two to three fdet above*each other, and the 
whole are insulated from the walls and roof, lest the 
placf should he invaded* by rats pr puce, which would 
infallibly destroy the cocoons in their eagerness t&Macu 
the chrysalides, of which they are immoderately fond. 
Still farther to gupnl against thi%h§voc, the legs of the 
framing which supports the shelves should be enveloped 
in some furzy or prickly substance. # 

After the separation of dbcoons for breeding, the ga¬ 
thering is di sided into nine different qualities. * 

1. Good cocoons are those which have been brought 

to, perfection : these are J>y no means {he Irrgcit, but are 
compact and free from spots.* 4 

2. Pointed cocoons have on* extremity rising*in a 
point: these, after affording a little silk in reeliilg} break 
or*tear at 4he point where the thread is weak, and they 

l 2 * ' 
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cannot be tfound further, as their fracturf would occur 
as often as the thread reachec^ the^weak point. t 

3. Cocalons ^re rather larger than regular cocoons, 
but do not contain more silk ft their textme being less 
compact. These are separated from the other kinds* 
because in winding they imjst be immersed in colder 
water, to avoid any furzing or entangling in the oper¬ 
ation. *■ • 

m 4. Dupibns or double cocoons. Tne threads cf these 
are so intertwined, that frequerft breakings occur in reel¬ 
ing, $pd sometimes ^hey cannot be wound at all. In 
any parcel of cocoons the proportion of these will usually 
amount to one pei cent. * v 

5. Souffions. These are very imperfect cocoons, with 
*a loose contexture, sometimes even to so great a degree 
as to be transparent: these cannot be wound. 

6*. Perforated cocoons , as their name denotes, have a 
hole in the end, and for fnat reason cannot be reeled, as 
the filament is found to be broken whenever it "arrives 
at the perforation.' 

7. Good choqkettes are cocoons •■^herein jhe insects 
have died before perfecting their task. These are known 
by the adhesion of <the worih to the cocoon,,,which pre¬ 
vents its rattling when shaken. The silk of these is as 
fine as of the firsfc-inpntioned quality, but not so strong 
fiBfc ,.Cr brilliant, and they must be wound separately, as 
they sometimes furze in reeling. 

8. Pad choquettefi y.re defective cqucoom., spotted or 
rotten/ »They furnish foul bad silk, and of a blackish 
colour. 

•*). Calcined cocoons are those wherein the worms, after 
having completed»their cells, are attacked 1 by a peculiar 
disease, which sometimes petrifies them, and at other 
times reduces- them to u, whitq powder. In the former 
case $iey are called comfit'cocoons, from the resemblance 
whiqh is borne by the withered worm to a sugar-plum. 
The quality of the silk, so far from being injured by this 
means, is generally excellent, and is even in grerter 
quantity than'In the cocoons of healthy worms. Comfit 
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cocoons may be distinguished by the peculiar rattling 

noise of ftie worm wHen Shaken : they are so much es¬ 
teemed in Pifedmont, that they sell for one half more 
than gootf cocoons. Thtty are not of frequent occur¬ 
rence, and it is very rarely that so large a parcel as 
twenty-five pounds is met Vith. • 

The cocoons, of the mountains are coijfcidfered Jbetter 
than those produasd on the plains: there i,s a greater 
proportion of white foiwd^among them; and although* 
the balls are not "so large, the worm is proportionally 
smaller than usual. * * # • 

The relative value"of cocoops, qp seated in the paper 
already quoted from the American Philosophical Trans¬ 
actions, is as follows: — * * , 

Good cocoons - - - 100 

Perforated - - - - S3 

Soufflons - - * - * - 25 

Koyal cocoons, for seed - - 250 

* Koyal cocoons, not chosen for s£ed 200 

. * • 

Cocoons lose in weight about per cent, in the course 
of ten days by the desiccation of the chrysalis : to those, 
therefore, who 'sell their cocoons previously to reeling, it 
is an advantage to disposg of them as soon as gathered. 
In 1000 ounces of perfect cocoons,Tthcfchrysalides weiph 
845 minces, the envelopes cast by the worms on Loom¬ 
ing chrysalides 4£, and the pure cocoon 150^ ounces. 
Thus each heallhjf cocoon, as it 11 is* gathered, contains 
more than the seventh part of pure cocoon ; hut the 
quantity of reeled silk obtained seldom averages more 
than one twelfth in weight of the gathered cocoons. 
Mayet reckons, that if they are of sujferior quality, ten* 
pounds of cocoons will produce one pound of silk ; hut 
that it more generally relpiirep eleven or twelve pounds 
as gathered to yield th^ quantity. The same author 
likewise estimates 250 cocoons to weigh one pound: cfount 
Dandolo found that 24p of his made up thivt weight. 

if no loss he sustained either in hatchinp^tfye eggs or in , 
rearing the worms, it is possible to obtain from each ounce 

* * * L ? 
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oC eggs l65 pounds’ weight of cticoons: whatever less in 
weight is derived from this quantity-of egg's indicates 
the exact amount of loss and damage Sustained. In 
some parts of Italy, where the inode of management is 
very defective, only 45 pounds of cocoons are obtained 
from each ounce of eggs: the average quantity is about 
100 pounds. * Count DartJolo usually .acquired on his 
establishment, from this weight of eggs',.about 140 pounds 

* of fine picked cocoons, 'in addition to the coarse floss 
with which they were surrounded. 

Irf the year j 790 ,'the Society for the Encouragement 
of Arts, &e. adjqdgftl tljeir'gold medal to Mr. Salvator 
Bertezen, for his having produced five pounds’ weight of 

* silk from 1 wor\ns reared in England. This gentleman 
professed to have a superior breed of worms, and that 
his manner of managing them was also better than that 
usually followed.The «above quantity of silk, which 
was wound in seven to nine fibres, was said tci be the 
produce of 12,000 worms. This fact was much con¬ 
troverted at tile ^ime, and the quantity was deemed ex¬ 
cessive with reference to the number of worm's; but there 
now appears to be little reason for doubting its correct¬ 
ness, as the proportion very nearly agrees with the re¬ 
corded experience of count Dqndolo. * 

‘-.^This noblemaA gives many elaborate calculations in 
his vomme, the results of some of which may lx* found 
interesting. According to his experience, about J)7& 
pounds of mulberry leaves will suffice^for the production 
of 7h pounds of cocoons: these will yield about 18 
oqnces of pure cocoon, fropi which only 10 ounces of 
reeled silk are generally obtained. Thus *hc proportion 
between the weight of mulberry leaves consumed, and 
that of the pure ojeoon produced, is about 87 to 1; and 
the proportional weight of mulberry leaf and of reeled 
silk iff as 152 to 1. The ratiq between the quantity of 
reeled ^lk drawn from the cocoon and the cocoon itself, 
may $e greatly affected by the good or ill management 
to which the jyorm is subjected. 

In the year 1814, when the season was extremely 
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unfavourable to the gearing of silkworms, ili| corn ^ob¬ 
tained id ounces of veny fine silk from 7i pounds of 
cocoons,* and 13 ounces from the same*weight of refuse 
cocoons. This fact speaks very highly for his excellent 

• management. The proportion between the weight of silk 

m which can be reeled, and. the coarse fl^)ss which can only 

be spun, should, in perfeqj cocoons, be, iij the average 
ratio of If) to l+. t In addition to this proportion of re¬ 
fuse floss, there is likewise to,be gathered tile outer floss, 
which is a lodst?, furzy^ ttexture, spun by the worms pre¬ 
paratory to the formation of theip balls: the nature of 
this substance, togelher with the injurjf that it sustains in 
its disengagement fron* the ftrboxfrs, “entirely prevent its 
being reeled. It is usually in the proportion of about 
four to eleven u.th the silk of the cocoon. # 

The weight and length of reeled silk that can be ob¬ 
tained from each cocoon are very variously stated by 
difPcyent authors: in fact, the quantity is found to vary 
considerably, depending on many circumstances attendant 

* on its formation. Some statement/on the subject have 

been ex*ravagaiRly absurd. Amon£ others, Isnard, an 
old author, who has been before quoted, and whose de¬ 
light in die marvellous has, on tilts point, found, rivals 
even in the pre&nt day, affirms that,the silk of one co¬ 
coon, when drawn out*will measure six miles in lengthy 
thatffs 10,560 yards! Count Dan.dolo, at once, *«it tracts 
tliis measurement more within the limits of probability, 
lie found'*that«a silkworm’s labours seldom exceed the. 
production of 625 yards*; an astonishing quantity, 
when we reflect upon the brief period employed by so 
small a creature in its pr&luction. Surely it is umfeces- 
sary to cab. in the aid of exaggeration more highly to , 
excite our wonder. , 

* Miss Rhodes of Yorkshire found that one of her 


largest cocoons measured 404* yards. Pullein considers 
the average tc be 3Od yards. * Miss Rhodes found that 
her cocoons weighed three grains each. Couht* Dandolo 




i 
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calculates the weight to be 3 7 B 0 4 0 - grains, equal to about 
S^Englisn grains. « « . ] 

The size of wi ordinary cocoon of goc\jl quality is 
about an inch in its largest diameter, and one third less 
in its smallest diameter. The largest diameter of du- 
pions is an inch and a quarter, and their smallest dia-, 
meter three quitters of an iqch. 

The attendance required for the qjre of silkworms, 
rlpes not whcfily occupy the, time pf those employed, and 
it is, therefore, difficult to a&cej-tain as' amount with 
correctness. Pullehu states, that for rearing the worms 
produced from s& ounces of eggs two attendants are 
necessary until the foufth a&e, and that after this period 
five or six person^ are required. Count Dandolo, with 
his accustomed accuracy, reduces the lime required for 
attendance upon the produce of five ounces of eggs to 
an equality with one hundred days’ continuous labour of 
one individual. 

From these data it is found, that to obtain one pound 

* of reeled silk it requires 12 pounds of cocoons; that 
rather more than 2S00 worms are employed in'forming 
these cocoons: and that to, feed these during their cater- 
piUar/«jte, 152 pounds of mulberry leaves must be 
gallmt§U Tliis pound of reeled silk is Capable of beiqg 
coiiy€*t^d into sixteen j r ards of gros de Naples of or- 

Reality, or into fourteen yards of the best ^de¬ 
scription. 

Experience has show, 1 ) that some regulation of temper¬ 
ature is neceisar^ in producing the moths from the co¬ 
coons. If the heat in which these are placed be above 
73°, their transition would be foo rapid, and their pro¬ 
ductiveness would be> lessened: on the other hand, if the 

* temperature be below 66° the developement of the 
moths is tardy, and their pcbduce equally falls below the 
due proportion. 

The ipoths should begin to issue from their conceal¬ 
ment in fbout fifteen days. The female deposit^ her 
' eggs upon sheets' of paper, or strips of linen, which%re 
then hung in a’ cool situation, and when dry are pre- 
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Served in ati airy pjace, and securely shielded fipm 
damp and froqi vermin. • In making choice of a situ¬ 
ation whcrei^i to store these eggs for the Vinter, although 
it is necessary to keep lh*m cool, that premature hatcli- 
• mg ma/ be avoided, it is, on the other hand, indispens¬ 
ably requisite to preserve them from tqo intense a degree 
"of cold: a temperature wherein water will freeze would 
be infallibly destructive of their vitality. * 
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CHAP. VI. 

. DISEASES OF SILKWORMS. 

. t r 

s. * 

GENERALLY RESULT FROM BAB TREATMENT. — SILKWORMS 

* FREQUENTLY REARKB IN POTTAGE'S OF FEASANTS. - COUNT 

BANUOLO.-HIS GREAT IMFIldVEMENTS. DANDOLIKRES.- 

f 

MJ^J’VLITIU AIK. - MOlgrURE. - EXPERIMENTS.- JAUNDICE. 

-REMEDY. — CHLORINE GAS. — CIILtyUDE OF LIME.-FUMI¬ 
GATION.-LIGHT jNOIV INJl^UOUS. -DESCRIPTION OF APART¬ 

MENTS ALLOTTED TO SILKWORMS ?N COTTAGES. — ILL EFFECTS 
WHICH AilSE TC TIIEIR ATTENDANTS. 

Tiie silkworm is said to be subject to many diseases. 
There is reason for believing that most or all of these 
are either the consequences of bad treatment, or are easily 
counteracted by simple remedies. Count Dandolo, to 
whose recorded experience reference has so often been 
made in these pages, was obliged t4 w have iccourse to 
other cultivators for the means of describing diseases 
that did not exist in'his own establishment. ^ 

The custom which prevails in Italy and France of 
■distri buting silkw&mv to be reared in the dwellings of 
thefJteisantry has confined the management prirfctfpally 
to the hands of ignorance and prejudice; and little or no 
improvement had in “consequence been "made in this part 
of rural Economy until count Dandolo devoted himself 
to its reformation, and thereby promoted a branch of in¬ 
dustry highly important to the prosperity of his native 
Country. This iibbleman pursued the occupation with 
patriotic and philosophic aims far different from such as 
usually characterise pursuits of business. He brought 
scientific knowledge and enlightened views to the sub¬ 
ject,* and afforded a dfcar exemplification of the fact, 
that tJhere is no process, however simple, no employ¬ 
ments, howqver humble, and which might apparently be 
consigned without injury to the hands of the untaught 
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* and unrefllcting, that do not*c3ll for the hqad as v^ell as 
the hand of ipan, to conduct them on rational principles, 
and to dcijve from them all the benflficial results they 
may he made capable®of yielding. It is seldom that 
objects of profit are thus undertaken and pursued. It 
most generally happens, that toils o£ this nature are as¬ 
sumed from necessity, hy persons who think only of 
rendering them subservieut to the calls of that necessity; 
who have neither miipl norjeisure for experiments; and 
who, if, by departing; fAm the beaten track, they have 
made a greater proficiency than their rivalsf are too 
prone to keep secret their discoveries with ft view to 
individual advantage.* Ccftmt llaftdolo was not thus 
satisfied to find out and to pursue the most advanta¬ 
geous methods, but widely disseminated die knowledge 
of his mode of treatmgit, not only by his writings, 
hut by inviting the great proprietors, his countrymen, 
to send pupils to him, who might obtain practical in¬ 
struction in his methods. These yupils sometimes oc-, 
casioned great losses to him, as in order to their acquiring 
the necessary degree of skill, they were sometimes 
allowed to act upon Iheir own. suggestions. fc But this 
signifies* JitHe,” he would say, compared to the ad¬ 
vantage of diffusing and naturalising the improved art 
of rearing silkworms by means of tHese pupils.” Shortly 
aft# the publication of his treatise, large establishments 
were formed in Lombardy, according to his recommend¬ 
ation : these wl*re called Dan&oliercx, as a testimony o£— 
respect for his disinterested philanthropy. * 

The causes which principally engender diseases in the 
silkwor;n appear to exist in either damp, stagnate, or 
mephitic air. Some experiments tfied in order to*as- » 
certain the fact show that damp air is even more pre¬ 
judicial to them than mepjiftic (carbofiic acid) gas. > If 
a silkworm be introduced into a receiver chained with 
carbonic acid gas, and in wttich a bird would distantly 
die, although the \jorm quickly exhibits sigrfs of un- , 
le&smesS and suffering, it will live for % ten, fifteen, ,or 
perhaps twenty minutes: no warm-blohded animal could 



BILK MANUFACTURE. 


PART If. 


156 


continue aliv^ in such an* atmosphere for half that time. 
If, after remaining a few minutes, the wqrm be'with¬ 
drawn from the receiver, it will not exhibit any sign of 
injury, but will be, apparently, & healthy as before in¬ 
haling this pernicious gas. The silkworm appears indued 
with the power to yeize upon the minutest portion of 
vital air which may be held by water, as it will live for 
some minutes immersed in this fluid, particularly in its 
first ages ; ancf, even when seemingjy dead, it will revive 
if taken out. It would seem, hojvever, vliat when its 
power oWbreathing is obstructed, the worm instantly dies: 
if, instead*of plungiftg it in carbonic achl gas, or in water, 
its eighteen breathing holes a*re scaled up with grease, it 
expires instantaneously. 

If a healthy silkworm be confined in a vessel, the air 
in which is charged with moisture, and heated to the 
temperature of 88° or 90 °, t it will very soon exhibit 
symptoms of indisposition, and reject food; the skin will 
, slacken, the muscles soften, and contraction cease. In 
a short time evaporation will be obstructed, the secretions 
indispensable to vitality, which are effec&d in this ani¬ 
mal by means of contraction *, will be suspended, and 
ere long it will perish. *" A warm-blooded anitnal, on the 
contrary, if sufficiently supplied with pdre air, can live 
without any suffering,►and perform all its functions with¬ 
out inettbrvenience, in such a temperature, whateveibbe 
the attendant degree of moisture. This proves how dif- 
- r °rent is tjne structure of these two classes of animals. 

In the sduthprn departments of France, it is very 
common to see silkworms attacked by a disease which, 
in cotfeequence, of the colour assumed by them, is called 
^ the'jaundice. Very ♦careful examination is continually 
made for the discovery and removal of worms which 
may be thus attacked, lest* the disease, which is con- * 
tagious, should spread to others. It is stated in the 
Bulletin"Universe], that the abbe jfiperic of Carpentras 
had recoi&se in jthis case to a remedy, or* rather a pre- 

* The akin of the silkworm has so great a power of contraction, that on *’ 
being cut through it shrinks in the manner of an clastic substance that 
has been drawn out 
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tentive, whlfch, though apparently dangerouf, lias ^een 
justified by tlje uniform, success of twenty yeans. By 
means of a^ine silk sieve he powdered*his worms with 
quicklime, and after 'this gave them mulberry leaves 
moistened with a few drops of wine; these the insects 
instantly commenced devouring with jp eagerness greater 
than that which they usualjy exhibited, .#nd not one of 
the hurdles dpon which the worms were thus* treated 
ever appeared 'infected with^ jaundice. If was at firot 
supposed that the cocoon# might he injured by this pro¬ 
cess; but this is not the case,tfuid the method,.*/now 
very frequently adopted in the department of Vaucluse. 

It is well known that decayed leaves emit mephitic 
air abundantly, and the lime may havg bee* efficacious 
in absorbing and fixing this as it was generated, leaving 
tlic atmosphere inhaled by the insects in a desirable state 
of purity. * 

Mpns. Blanchard records *the following experiment, 
which satisfactorily proves the efficacy of the use of 
'lime: — “ I procured/* he said, f( fiJur glass jars, nine 
inches deep an da five in diameter, Jnd provided them 
with cork stoppers. Mil each .of tliese glasses. I placed 
twelve silkworms at their* second*age; these were fed 
four times a da^, and 1 confined thgm in this kind of 
prison all their lives, Without taking away either their 
dcad^bompanions or their litter. I sprinkled with lime 
the worms of only two of these jars, and kept the two 
others to cdhipave with them. * 1^ those without lime-. 
I never obtained more, or less than three ( snfhll and im¬ 
perfect cocoons, and in the ,t\yo that were sprinkled with 
lime I had very often twelve, and never less than nine'fine 
full-sized fihn cocoons ” Mons. BlJkichari ascertained, 
by many trials, that the worms wefe not incommoded 
when covered with a large ^o?tion of lime. 

Count Dandolo advises fumigation with chlorine gas; 
but the mode of producing this from black oaide of 
manganese, common salt, and sulphuric acid, nlight be 
attended? with unpleasant consequences, if intrusted to 
ignorant or careless hands, and to inha% the vapour as 
i | i ^ ^ ot&A A. 
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generated if liot only unpleasant bqt dangerous. Chlo¬ 
ride of lime, the use of which is attended with* highly 
beneficial results us a disinfectant, and in neutralising the 
perniciious effects of mephitic vapours, might prove ad¬ 
vantageous in silkworm establishments, producing all the 
good effects of fumigation with chlorine gas, without 
hazarding any gf the pernicious results which might ac- * 
company the latter application. 

m Among the peasants of ^France and Italy there is a 
practice of fumigating the robin' where the insects are 
keptSiiith some kind aromatic gum or odoriferous 
plant, but these only serve to conceal without correcting 
the effluvia which 1 slibukUwarn, the attendants of the 
necessity fqjr cleanliness, and instead of removing in¬ 
crease the qvil. 

Many persons believe that light is injurious to silk¬ 
worms ; but, so far from this opinion being correct, the 
opposite belief would probably be nearer to the p*uth. 

_ In its native state, the insect is of course exposed to 
light, and suffers nd inconvenience on that account; and 1 
it has been obsesvetf by one who gave much attention to 
the subject, that in his establishment, cc on the side on 
which the sun shonevdirectly on the hurdles,, the silk¬ 
worms were more numerous and stronger than in those 
places where the edge, of the dicker hurdle formed a 
shade ’ The obscurity wherein the apartments ard^su- 
ally kept ha6 a very pernicious influence on the air : 
Jhe food of the wonps rf;mits in light .oxygen, or vital 
air, while hi darkness it exhales carbonic acid gas, unfit 
for respiration. This well 7 known fact occurs idike with 
all leaves similarly circurastahced.* To the bad effects 
thus arising from the exclusion of the sun's I'ays, another 
evil is added by tfyp nature of the artificial lights em¬ 
ployed being such as still further to vitiate the air. 

An almost incredible quantity of fluid is constantly 
disengaged by evaporation from tile bodies of the insects; 
and if Vrieans^ be not taken to disperse this as it is pro¬ 
duced, another cause of unwholesonieness in the air arises. 

* • Note B U. 
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Noticing thi|, count Dandolo observes, “ This series of 
causes of thf deterioration of the air which ihe wortns 
must inhale irtay be termed a continued conspiracy 
against theii*health and life; and their resisting it^ and 
living through it, shows them to have great strength of 
constitution.” 

• Before this nobleman so zealously Undertook the work 
of reform, the poor silkwoAns had to struggle through 
a miserable existence, until, their numbers, thinned by 
death, and their frames wv^akdhed by disease, they feebly' 
began to spin that thread which would have been pro¬ 
duced superior in (quality and mucti greater in aUantity 
had they been more judiciously Ueiqled. By nis me¬ 
thodical arrangements, die accidents of seasons and ex¬ 
ternal temperature are no longer formidable. * In 1814, 
a year peculiarly unfavourable for rearing thfesc insects, 
and which proved extensively fatal in other establish¬ 
ments, he continued his operations*with the same un¬ 
varied regularity, and, with perhaps increased precautions, 
•was ultimately rewarded by the usual success. 

In noticing the system already ippntioned of distri¬ 
buting silkworms amoijg the dwellings of thp peasantry, 
count Dandolo gives the following distressing picture: 
— “ In general Jhe rooms appropriated to rearing silk- 
wovms among the tenants, farmers, and common culti¬ 
vators, have the appearance of catacombs; I say in general, 
for mere are some few who, although they may not have 
all the requisites for rearing worms in perfection, yet 
have care sufficient to preserve 1h£m from apy very se¬ 
vere disease. • 

“ I have found, on ente’dhg the rooms in which 
insects were reared, that they were damp, ill lighted by 
lamps fed with rancid oil; the air corrupt and stagnant 
to a degree that impeded respii^tion; ‘'disagreeable effluvia 
disguised with aromatics; the wickers too close together, 
covered with fermenting litter upon which the silkworms 
were pining. The air was never renewed excopj *by the 
bjeaches^which time had worn in the doors and windows; 
and what made this more sad and deplorable was the 
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knowledge that the persons who attended^ to these, in¬ 
serts, however health/ they might - have been when they 
entered upon the employment, ldfet their health, their 
voices became hollow, their huqs pallid, slid they had 
the appearance of valetudinarians, as if issuing from'the 
very tombs, or recovering from some dreadful illness.'’ 
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, GltM P, VII. 

ATTEMPTS TO SUBSTITUTE OTHER FOOD FOR MUL-, 

* BERRY LEAVES IN REARING Slt.KWORMS. 

• 1 
DOCTOR BELLARDl’s EXPERIMENT.-LETTUCE LEASES.-COM¬ 

PARATIVE PRODUCE OF W^)RMS JED WITH THESE AND WITH ** 

* MULBERRY LEAVES*.-MISS RftODEs’s EXPERIMENTS.-LETTUCE 

LEAVES SUCCESSFULLY USED IN A ^tOJ-HOUSE.-MRS. ,.IL- 

H A Ms’s EXPERIMENTS NATURAL ANTIPATHY OF SILKWORMS. 

— LEAVES OF SCOKZONERA. — R^ENTgVTTj^MPT TO REAR SILK¬ 
WORMS IN ENGLAND. -A^NDONED FOR WANT OF SUFFICIENT 

AND APPROPRIATE FOOD. 

w * 

It must always be a subject of anxious attention with 
the rearer of silkworms so to time the hatching of his 
eggs a%to cause the coming forth of tfie living insects at 
the season when the mulberry tree first comes into leaf. 

* By the aid of artificial means, and with methodical 
arrangements, thi® would appear to fie -a very simple 
affair ; and yet so great have the difficulties been in prac¬ 
tice, that various expedients have frfifh time to time been 
proposed and attempted for combating ^iem. 

Great industry lias be?n employed Co seek out some 
substitute for the natural food of the worm, which should 
he readily procurable at all seasons, and in sufficient 
abundance tof render the cultivator independent of the ... 
chances which attend the budding of the mulbferry tree. 
Dr. Lodopico Bellardi, a learned and ingenious botanist 
of Turin, after making numlrous experiments, and fail¬ 
ing to discover any eligible substitute £br the mulberry,’' 
at length proposed a method of feeding such silkworms 
as*should be prematurely hatched, upon-leaves of the 
preceding season carefully dried and prepared fer the 
purpose. The trials mSde by the doctor were accom¬ 
panied by all the success he could desire. 

The leaves which had been gathered in fine weather u 
towards the close of the preceding autumn, and before 
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.any injury from froslf could have.been experienced, wfcre 
first spread on cloths and dried ia the §ur| and then re¬ 
duced to powcfer; this was preserved through the winter 
in a perfectly dry place. Before giving it as food to his 
newly hatched brood, the powder was slightly moistened 
with water, and, a thin layer of it being placed around 
the insects, they immediately and with avidity began to 
feed, preferring it to every substitute winch was offered, 
k and thriving upon it satisfactorily. 

While the hope still Tems&neji of naturalising die silk- 
wofttt in England,' the means of procuring a sufficient 
supply of appropriate food was considered as one of the 
greatest obstacles'to its sifbcess*; and the attention of such 
persons as interested themselves in the pursuit was con¬ 
sequently engaged, in ascertaining by experiment whether 
other leaves than those furnished by the mulberry tree 
might not be favourably substituted. 

Among others, the Rev. Mr. Swayne exhibited much 
anxiety for the success of this object, with the praise¬ 
worthy desire of* providing profitable employment f6r 
such of the poorer clashes as might be toe feeble for 
manual labour, most of the dutifes required in attendance 
upon the silk womf‘being such as can easily be fulfilled 
by women, children, and aged persons. 

This gentleman made variohs trials as to the relative 
merits of different kinds of nourishment. For t\is pur¬ 
pose he placed equal numbers of newly hatched worms 
in tlir^e different boxei, which he numbered 1, 2, and 3. 
The content^ dfnumber 1. he fed entirely with leaves of 
, the white mulbttffy; the .in sects in number 2. were nou¬ 
rished wify those of the black mulberry; and the worms 
‘in number 3. wire furnished with lettuce leaves until 
their first age war passed, and thereafter with the black 
mulberry leaf. These last worms were of a paler colour, 
and grew more rapidly than the others. The result, 
however, seems to prove that,' although lettuce leaves 
may $ield Ijodily nourishment to the insect, they contri¬ 
bute little towards the secretion* of that peculiar matter 
which constitutes its value. When the spinning had 
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Men completfij twelve of the finest cocoons were chosgii 
from each of fthg three divisions, and were found to be 
of the followxig weights : — * 

* i t 

# Coooons of No. 1. weighed 7 dwts. 2 grains. 

Ditto - No. 2. - 6 - 3 

• Ditto - No. 3. - 6 -• 0 

• 

Nei tlier of these results was very encouraging to thff culti¬ 
vator, but the experiment cleanly evinced the'superiority ■ 
of the white mulberry oyex*the other kinds of nourish¬ 
ment. • • 

Many communications upon this sifbject are* to be 
found in the volumes reoordii% th£ Tfansactions of the 
Society for the Encouragement of Arts. &c* A letter 
from Miss Rhodes relates, that in the summer, of 
1785, she subsisted several thousand worms entirely 
on lettuce leaves during three weeks, and that for the 
remaiijing short term of tliei * lives she afforded them 
their natural food. At the end of a month from their 
Tirst hatching they began to spin, arid eleven ounces of 
silk were procured from four thousand cocoons. After 
repeated trials, tliis lady had beepme convinced that silk¬ 
worms could mot safely be* fed orf •lettuce leaves for a 
longer period thaif three weeks;*as on persisting further 
in their use, the greater f>art of the worms died without 
formic their cocoons. Some, indeed, possessed suffi¬ 
cient vigour to spin and to produce perfect and well- 
formed balls* eve* when lettuce Jeeves had constituted^, 
their only food. Reasoning from this fSsgpt, Miss Rhodes 
was brought to suspect that.tfre premarare mortality of 
her brood was not altogether occasioned by the ui^whoidr 
some nature of the aliment on which athey fiad fed, but 
might he owing to some extraneous ^circumstance; and 
further observation led her to the conclusion that it was 
the coldness of the lettuce leaves rather than an^ inhe- 
lent property which made tliem«detrimental. This lady 
having thence suggested that if the worms were? Sept in 
a higher •temperature, they might be successfully sup¬ 
ported through their lives on lettuce leavei*, # general Mor¬ 
al 


• * 
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(taunt caused a consKlerable number to lip hatched alhd 
reared in his hot-house. These wer£ tyd entirely on 
lettuce leavesthey throve and went through all their 
mutations as satisfactorily asfrif fed with tlieir natural 
nourishment; scarcely any among them died', and the 
number and quality of the cocoons that were gathered 
proved the entire success qf the experiment. If a soli¬ 
tary trial be sufficient to establish a fact,' this must cer¬ 
tainly be satisfactory to tjiose who consider it desirable to 
naturalise silkworms in tliis touptry, where owing to the 
inequality of seasons*the appearance of mulberry leaves 
must ^always bfc uncertain in regard to time. Lettuce 
leaves have an atdvdntagfc over other vegetables which 
have beec. offered as substitutes for the mulberry, that 
they may f be gathered in wet weather without themselves 
being wetted, as a lettuce, once cabbaged, resists the en¬ 
trance of all moisture within; and the heart being always 
perfectly dry, ensures n&urishment to the vrorip, free 
from that moisture which is always found to affect it 
injuriously. 

Mrs. Williams, an eailier correspondent of the so¬ 
ciety whose “ Transactions” have been quoted, gives a 
very minute and copious account of the various trials 
which she made of vegetable substances as substitutes 
for mulberry leases* Having hatched her broo*d in 
severely cold weather, when even lettuces were n(\easily 
procurable, she offered to her worms the tender parts of 
blackberry leaves, qpd* relates that tin* wortns ate them 
greedily.- She lieXt presented to them young leaves of the 
elm, and reports equaj success attended this trial : 
‘^hcoupiged by these facts, she then succeeded in causing 
‘the insects 'to feed on the leaves and flowers of the sweet 
cowslip and primrpse. But meanwhile the mulberry had 
put forth its leaves, ant?having procured some of these 
for b-r brood, it was thenceforth vain to qffer them 
any pther kinds of footL: all wefre rejected ; and another 
proofwfas afforded, that the mulberry tree, which no 
other insect will attack, is alone Adapted to the natural 
desires of tlta silkworm. Mrs. 'Williams records one 
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peculiarity wllch discoyered itself throughout h$r inves¬ 
tigation ; by A) jneanff could the worms be brought to 
touch any flwver of roseate hue. Pinks, roses, sweet- 
williams, polyanthuses, wdte each in turn offered by this 
persevering lady, and were all rejected without hesi¬ 
tation. It is proper to remark, that thege experiments of 
Mrs. Williams are not confirmed by those of any other 
person, but, on* the contrary, that Miss Rhodes w^s un¬ 
successful in every endeavour Jo repeat thenf, and suc¬ 
ceeded only in reconciling *her silkworms to the use of 
lettuce and spinach. • * .** 

Attempts to discover a substitute for the mulberry are 
not entirely abandoned even af the*prfisent time. It is 
recorded in the Bulletin Universel, for J829» that ma¬ 
demoiselle Coge of Epinal has used with success m the 
leaves of the scorzonera (viper-grass) for the nourishment 
of silkworms. The silk produced by worms fed on this 
leaf is* represented to be in no respect inferior to that 
from worms kept on the natural food. 

Notwithstanding, however, this list announcement, 
and the partial spacess so frequently recorded as attend¬ 
ing the substitution of the lettuce, all practical cultivators 
of silk continue to be convinced tluff^t would be unpro¬ 
fitable to feed thbir worms on* any save their natural 
nourishment ; and the most intelligent writers on the 
subjeg? approve the practice of destroying, as useless, 
any worms, which through ill management may be 
hatched before the mulberry trae Jias put forth leaves, 
sufficient for their support. **; • * 

Recent attempts which have beell Jdade to rear silk¬ 
worms in England do not oner milch encouragement to 
the pursuit, except as matter of amusement. Some pairs 
of silk stockings of good quality ar^ to be seen in the 
gftllery of “The National Repository,” woven from silk 
of home production. The worms which spun th|s were 
reared by Mrs. Allen of Wandsworth, the result of whose 
careful observations on this subject has been obta&ed. 

The difficulty of procuring a sufficient and continuous 
supply of proper food was the reason wh^ this lady was* 

m \ 
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obliged t* relinquish'a pursuit in which hhe had takfen 
much pleasure for four succersive years, V 

Mrs. AllenVtestimony strongly corrobdVates the ne¬ 
cessity of extreme cleanliness fn preserving the health of 
the worms. The most scrupulous attention seems to 
have been paid bv her to this particular, as well as to the 
dryness of the leaves, and *he temperature of the apart¬ 
ment Wherein the insects were reared and set to spin; and 
.yet a very $reat mortality was always experienced among 
them, scarcely more than one in five of the worms that 
weft: hatched coming to maturity and forming their 
cocoonr. Of these it required 1009 to furnish an ounce 
of reeled silk, the Mss btiing ?qual to a quarter of an 
ounce more. ^The cocoons were gathered in eight days 
from their commencement, and in eight days more were 
wound off. * No necessity hence arose for destroying the 
vitality of the insects to prevent their piercing the balls. 
The chrysalides being placed in bran, in due time be¬ 
came moths and produced eggs, each female furnishing 
between 300 and **00. 
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. CHift*. VIII. 

• 

ATTEMPTS TO PRODUCE SILK FROM DIFFERENT ANIMATE 

* CREATURES. m 

THE SPIDER.— DISCOVERY BY MONS, BON. -MANNER OF^PIDERS 

PRODUCING TIIEIR WEB. -l’OW^K Of PRODUt'INcf THIS OF VA- « 

RIOUS DEGREES JOV TElrtjITJJT. GREAT NUMBER OF FIBRES' 

COMPOSING ONE FILAMENT.-DIFFERENT KINDS OF THRJ\DS. 

-SPIDER BAGS. -SILK MADE Fk8m THJSE BY M. tfON.- 

MANNER OP’ ITS PREPARATION.-G^lEAT COMPARATIVE AD¬ 

VANTAGES ADDl’CED BV M.*DON. —IIIS SPRIER ESTABLISHMENT. 

— INVESTIGATIONS BY REAUMl’R. -HIS OHJ^CTIO^S.-SMALL 

PRODUCE OF SILK FROM SPIDERS.-THE PINNA. — DESCRIPTION. 

- DELICACY OF ITS THREADS. -RF.A( MUll’s O^EIIVATToNS. 

-SPINNING ORGAN OF THE **INNA.-MANNER OF FORMING 

ITS THREAD.-HOW PIFFF.RElsT^FKOH THAT OF LAND INSECTS. 

— PjlVEll OF CONTINUALLY PRODUCING NEW THRFaDS.—“ THE 
PINNA AND ITS CANCER FRIEND.”-NATURE OF TUFIR AI.LI- 

* ANCE. -MANNER OF TAKING THE 1’ItlNA. -ITS THREADS 

KNOWN TO THE ANCIENTS.-j>ECULIA% QUALITIES OF THIS 

MATERIAL. $ 

The useful properties possessed by tlie produce of the 
silkworm, and the value which it has acquired among 
civilised communities. Rave, at v^riqps times, led inge¬ 
nious dnen to seek among the works of nature for other 
subsfances, which, presenting appearances analogous to 
that beautiful filament, might be,irqule equally co nducive 
to human convenience and adornment. • ^ 

Some species of spiders are known to possess the power 
of not merely forming a w^b, but also of spiiming, for 
the protection of their eggs, a bag sqpiewh&t similar in 
form and substance to the cocoon of # the silkworm. At 
the commencement of the last century, a method was 
discovered in France by Mbnsieur Bon, of procuring 
silk from these spiders* bags, ’apd its use was attempted 
in the manufacture of several articles. The following 
particulars are gathered from a dissertation* published at 
the time by M. Bon, and also from paper|hn the subject* 

m 4 
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' inserted gi the volumes of the Rgyal Academy for the 
ycafs 17l6 and 1711. ,, V , 

Spiders are usually classed according to tlvir difference 
of colour, whether black, brovCi,* yellow, &c., or some¬ 
times by the number and arrangement of their dyes: of » 
these organs some possess no fewer than ten, others eight, 
and others again 4 six. IVf.JBon has, however, noticed 
only two kinds of silk spiders, and thesb he has dis¬ 
tinguished from each other as having either long or short 
legs, the last variety producing the finest quality of raw 
silk. According to* this ingenious observer, the silk 
formed.by these insects is equally beautiful, strong, and 
glossy with that feruled by the bombyx. The spider 
spins minute fibres from fine papillae, or small nipples, 
placed in the hinder part of its body. These papillae 
serve the office of so many wire-drawing irons, to form 
and mould a viscous liquor,' which after being drawn 
through them dries* on exposure to the air, and forms 
the silk. 

The celebrated riaturalist M. Reaumur, who likewise * 
bestowed considerable attention on* these insects, dis¬ 
covered that each of their papilla, consists of a number 
of smaller ones, so minute as* not to be discernible, and 
only made evident by the* effects produced. If the body 
of the spider he prtpsqd betweeif the fingers, the liquor 
from which the threads are formed flows into the papilla?, 
by applying the finger against which, distinct threads 
may then lie drawn qut .through the several 'perforations 
of each'papilla. These threads arc too fine to be counted 
.^with any accufacy, but it is evident that very many are 
tt forth from each of the larger papillae. This fact 
tends to explain tlje power possessed by the spider of 
prbducing threads jiaving different degrees of tenuity. 
*By applying more or fewfcr of these papillae against the 
place valence it begins its vfeb, the spider joins into one 
thread, the almost imperceptible individual ^laments 
which fi. Vlraws from its body; the size of this thread 
being dependent on the number bf nipples employed, 
hnd regulated'by that instinct which teaches the creature 
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td make choife of the .degree of exility most appropriate 
to the work} wjierein it is <about to engage. M. feon " 
was able to distinguish fifteen or twenty fibres in a single 
thread, while Reaumur relates that he has often counted 
•as many as seventy or eighty fibres through a micro¬ 
scope, and perceived that there were jpt infinitely more 
than he could reckon; so that he believed himself to be 
far within the*limit of truth in computing that The tip 
of each of the five papillae .furnished 10(50 separate- 
fibres: thus supposing, thfct one slender filament of a 
spider's web is made up of 5000fibres! * ,•* 

The threads produced by spiders afe of two* kinds. 
The first, which serves only fo fdrm the web which the 
insect spreads to entrap its prey, is very fragile; while 
the second, which is used to enclose the egg^ of thp fe¬ 
male, is much stronger, thus affording to them shelter 
from cold, and protection from other insects which 
might otherwise destroy them. The threads are, in this 
operation, wound very loosely round the eggs, in a shape 
resembling that of the cocoon of the silkworm, after it 
has been *prepay;d and looscifbd for the distaff 1 . When 
first formed, the coloifr of these spiders’ bags is grey, 
but, by exposure to the air, they sdbn acquire a blackish 
huq. Other spifier hags might probably be found of 
other colours, and affording silk.oft better quality, but 
theifc^carcity would render any experiment with them 
difficult of accomplishment; for which reason M. Bon 
confined his* attention to the bags of the common port «f 
the short-legged kind. • 

These always form their^bags in some place sheltered 
from the wind and rain, such as the hollow trunks of 
trees, the corners of windows or vaults, or under the 
eaves of houses. A quantity of these hags was collected 
by M. Bon, from which a new kind of *silk was made, 
said to tys in no respect inferior to the silk of tie bom- 
byx. It took readily all kinds*of dyes, and might have 
been wrought into an^ description of silken fabric. M. Bon 
had stoddngs and gloves made from it, |ome of which 
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preserved to the Royal Academy of Palls, and otliehs 

he transmitted to the Royal Society of I^vnbon. 

This silk wait prepared in the following manner 
Twelve or thirteen ounces of the bags were beaten with 
the hand, or by a stick, until they were entirely freed 
from dust. They were next washed in warm water, 
which was continually changed, until it no longer became 
clouded or discoloured by the bags under process. After 
n*this they were steeped in a lgrge quantity of water 
wherein soap, saltpetre, and gum-arabic had been dis¬ 
solved; The whole* was then set to boil over a gentle 
fire during three nours, after wliich the bagp were rinsed 
in clear warm water to discharge the soap. They were 
finally set cut to dry, during some days previous to the 
operation qf carding, which was then performed with 
cards differing from those usually employed with silk in 
being much finer. By these means silk of a peculiar 
ash colour was obtained, which was spun without diffi¬ 
culty. M. Bon affirmed that the thread was both stronger 
and finer than common silk, and that therefore fabrics 
similar to those made with'the latter material 'hiiglit he 
manufactured from this, there being no reason for doubt¬ 
ing that it would stand any trials of the lootn, after hav¬ 
ing undergone those of the stocking frame. 

The only obstacle, therefore, which appeared to pre¬ 
vent the establishing of any considerable manufactureKrom 
these spider bags was the difficulty of obtaining them in 
abundance.* M. Bon fancied°that this objec¬ 
tion could loon be overcome, and that the art of domes¬ 
ticating and rearing spiders, practised with silkworms, 

was to be attained. Carried away by the enthusiasm of 
one who, having made a discovery, pursues it with ar¬ 
dour undismayed by difficulties, he met every objection 
by comparisons, which perhaps were not wholly and 
strictly<i founded on fact. Contrasted with th* spider, 
and ta favour his arguments, the silkworm in his hands 
made a'very despicable figure. He affirmed that the 
female spider produces 600 or 700 eggs; while of the 
100, to which*? number he limited the silkworm, not 
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more than oije half were reared to produce "ba^s. TJjat 
the spiders jLatphed spontaneously, without any care, in 
the months if August and September; that the old spi¬ 
ders dying soon after tXey have laid their eggs, the 
* young ones live for ten or twelve months without food 
c and continue in their bags without growing, until die hot 
weather, by putting their viscid juices in motion, induces 
them to come* forth, spin, and run about in se&rch of 
food. * ■ 

Mons.Bon flattered Ijimself by this partial comparison, 
that if a method could be foufid* of breeding young 
spiders in apartments, they would fumifh a muchigreater 
quantity of bags than silkworlhs. *0# about 700 or 800 
young spiders which he kept, hardly on^died in a year; 
whereas, according to this gentleman’s estimate, of^ 100 
silkworms not forty lived to form their cocoons. His 
spider establishment was managed in the following man¬ 
ner i-j-having ordered all the # short-15gged spiders which 
could be collected by persons employed for the purpose, 
*to be brought to him, he enclosed tflem in paper coffins 
and pots*; these «were covered with •papers, wliich, as 
well as the coffins, wefe pricked, over their surface with 
pin holes to *admit air to* the prisoners. The insects 
were duly fed vAth flies, and*after some time it was 
found on inspection thSt the gre^tey part of them had 
fonqed their bags. This advocate for the rearing of 
spiders contended that spiders’ bags afforded much more 
silk in proportion to their weight than those of the silk¬ 
worm ; in proof of which he observed, that thirteen'ounces 
yield nearly four ounces of j^ire silk, two odnees of which 
were sufficient to make a pair of stockings; whereas 
stockings made of common silk were said by him to 
weigh seven or eight ounces. , 

• Some persons had imagined that the. spider was ve¬ 
nomous, ^and that this evil quality extended to (he silk 
which it produced. Mbns. Bon combated this prejudice 
by the assertion, that he had several times beef! bitten 
by spiders, when no* injury had ensued; "and that the 
silk, so far from being pernicious, had tyfen found effi-* 



SILK MANUFACTURE. 


j*ART II* 


172 


caqjous ii$ stanching and healing* woundsjg its natural 
gluten acting as a kind of balsam. Determined upon 
extracting every possible good from this kis favourite 
pursuit, he subjected the spidei silk to chemical analysis, 
and obtained from it a volatile salt, preparing which in 
the same manner ^nsed for the gutta' Anglicantr , once so 
famous ail over Europe, he produced drops which, as he 
believed, possessed greater efficacy than even these: he 
.-•called this preparation Montpelier drops, and recom¬ 
mended its application in all lethargic diseases. 

The Royal Academy, of Paris having considered the 
subject Reserving of investigation, appointed M. Reaumur 
to enquire into the merits? of this new silken material. 
In the coulee of his examination this naturalist disco¬ 
vered many serious objections, the narration of which 
will show the inexpediency of M. Boil’s projected estab¬ 
lishments. Mons. Reaumur urged that the natural fierce¬ 
ness of spiders rendered tticm "wholly unfit to bq bred 
and reared together. On distributing 4000 or 5000 
into cells, in companies of from 50 to 100 or 200, it 
was found that thtf larger spiders quickly killed and ate 
the smaller, so that in a. short time the cells were depo¬ 
pulated, scarcely more than one or two being found in 
each cell. To this propensity for mutual destruction, 
M. Reaumur ascriki's a tlie scarcity of spiders in compa¬ 
rison with the vast number of eggs which they produce. 
But if even it were possible to change their warlike 
a nd bring there insects together in peaceful com¬ 
munity, thore are other objections to deter from the at¬ 
tempt. p 

M. Reaumur affirmed, that the silk of the spider is 
inferior to that of the silkworm, both in lustre and 
strength, and that tit produced proportionally less ma¬ 
terial available* to purposes of manufacture. All this 
was satisfactorily proved ; although in his reasoning some 
little exaggeration was likewise employed in opposition 
to the Colouring of M. Bon. The thread'of the spider’s 
web was found capable of sustaining a weight of only 
two grains wijkout breaking; and the filament of the 
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bag, although much stronger thaa this, could, only sus¬ 
tain tliirjy-skx grains, whjle that of the silkworm \vill 
support a weight of two drachms and » half. “ Thus 
five” (four ?) “ threads of the spider,” said M.Reaumur, 
must be brought together to equal one thread of the 
silkworm.” Now it is impossible that these should be 
applied so justly over one aiyither as not to leave little 
vacant spaces ‘lietween them, whence the light will not 
be reflected; and, consequently, a thread •thus com-, 
pounded can not .equal % in •lustre a solid thread. It is 
another great disadvantage of tl^p «piders’ silk, that it 
cannot be wound oil’ the ball like that of the silkworm, but 
must necessarily be carded ; %nd ^he*eforc its evenness, 
which contributes so materially to its lustre, if destroyed. 
That this effect was in reality produced, is further con¬ 
firmed by the testimony of M. 1c Hire, who, when the 
stockings of M. Bon were 'presented to the Royal Aca¬ 
demy immediately noticed tlfeir wadt of lustre. 

Another objection urged by M. Reaumur against the 
‘rearing of spiders was the small quantity as well as de¬ 
ficient quality of•tlfe silk they produce. In making a 
comparison in tfiis respect bctw.een them and the silk¬ 
worm, extreme cases weib taken,* that the conclusion 
might he rendered more striking. fC The largest co¬ 
coons,” said this naturalist, “ weigh four and the smaller 
three(grains each; spiders' bags do not weigh above one 
grain each, and, after being cleared of their dust, have 
lost two thirds of this weight.”* Jle calculated, there¬ 
fore, that the work of twelve spiders only equals tKat of 
one silkworm; and that abound of silk*would require 
for its production 27.6*48 insects. But as the bags are 
wholly the work of the females, who#?pin them as a de¬ 
posit for their eggs, it follows that £ 5 , 2 . 96 ' spiders must 
be reared to yield one pound <ff silk: yet even this will 
be obtained from only the best spiders, those la%e ones 
ordinarily seen in gardens, &e* yielding not more than 
a twelfth part the silk of the others. The # work # of 280 
of* these*would, therefore, not yield more "silk than the 
produce of one industrious silkworm, a^Tl 663,552 of 
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them would‘furnish only one pound of sill^! This lat¬ 
ter‘'calculation is howevei* decidedly erroneous ,in its se¬ 
veral steps, and appears rather to be a \flight of the 
imagination than the result <sf sober induction. The 
advantages of the culture of silk from the silkwortn,*when 
compared with its production from spiders, are so pro¬ 
digious, and at tile same time so evident, that to prove 
the futility of M. Bon’s scheme needed not the aid of 
exaggeration. 

Human ingenuity has been somewhat more success¬ 
fully, exercised in seeking, many feet below the surface 
of the .ocean, for slender filaments, the produce of an 
animal in almost a v^etatfve state of existence. 

The pinna belongs, like the common edible muscle, 
to the order of the vermes testacea. The animal is a 
Umax, its shell is bivalve, fragile, and furnished with a 
beard; the valves hinge without a tooth. The pinna 
does not fasten itself to incks in the same situation as 
the muscle, but sticks its sharp end into the mud or sand, 
while the rest of the shed remains at liberty to open in 
the water. In cemmon with the*muscle, it has the 
power of spinning a viscid matter from ,J its body, in the 
manner of the spidar and Caterpillar. .Although the 
pinna is vastly larger than the muscle, its shell being 
often founds wo feet long, the threads which it produces 
are much more delicate and slender than those ®f the 
muscle, and scarcely inferior in fineness and beauty to 
the single filament of the comparatively minwte silkworm. 
TTfiFealis so delicately thin, as may readily be imagined, 
do not singly possess much strength; but the little power 
of each is made up by the Aggregate of the almost in¬ 
finite numbtJr which each fish puts forth to secure itself 
in a fixed situation, .and to preserve it against the rolling 
of the waves. .The threads are, however, similar in thei>* 
nature “to those of the mdscle, differing only in their 
superior fineness and greater length. These fish have, 
therefore* been distinguished by some naturalists, the 
one as the silkworm, the other as the caterpillar of the 
fcca. * 
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, It was always well known that muscles h&v^the power 
of affixing themselves either to Tocks or to the shells of 
one anotherJrn’a very firm manner ; yet their method of 
effecting this was not understood until explained through 
• the accurate observations of M. Reaumur. He was the 
first naturalist who ascertained that if, by any accident, 
•the animals were torn fronj their hold, they possessed 
the power of substituting other threads for those which 
had been broken or injured. He found thafc if muscles, . 
detached from $ach otfier, were placed in any kind of 
vessel and then plunged into th^ sea, they contrived in 
a very short time to fasten themselves both to th^sides of 
the vessel and to one another’# shells: in this process, the 
extremity of each thread seemed to perform $he office of 
a hand in seizing upon the body to which it would at¬ 
tach itself. 

The threads issue from file shell at that part where it 
naturally opens, and, in affixing themselves to any sub- 
stanch, form numerous minute cables, by aid of which 
•the fish steadies itself in the water. Each animal is 
furnished with ap organ, which it i» difficult to desig¬ 
nate by any nime, since it performs the office of so 
many meinbejs, and is the only indicator of the exist¬ 
ence of vital powers in the creature. It is. by turns a 
longue, an arm, and sometimes a Jefg. Its shape re- 
semtyps that of a tongue, and it is, therefore, most fre¬ 
quently called by that name. Whenever the fish requires 
to change its plage, this membej serves to drag its body 
forward, together with its cumbrous habitation : iff per¬ 
forming its journey the extremity of this* organ, which 
may then be called a leg, A fixed to some solid body, 
and being then contracted in its length, the whole fish 
is necessarily drawn towards the spoj where it has fixed 
itself; and by a repetition of those movements, the animal 
arrives at its destination. It is not often that th£ organ 
is put to*this use, as the pinna is but little addicted to 
locomotion: some naturalists indeed affirm thJfc it is 
always stationary . The use to which the tdhgue is most 
frequently applied is that of spinning the threads. A1-* 
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though this body is fl«t, and similar in form to a tongye 
through the greater part of it? length, it becomes cylin¬ 
drical about the base or root, where it is ’much smaller 
than in any other part: at t?iis lower end are several 
ligatures of a muscular nature, which hold the tongue 
firmly fixed against the middle of the shell; four of 
these cords are very apparent, and serve to move the 
tongue»in any direction according to the- wants of the 
fish. Through the entire length of this member there 
runs a slit, which pierces very deeply ip to its substance, 
so as almost to divide jt into two longitudinal sections ; 
this slit performs the office of a canal for the liquor of 
which the thrcads ^are'forrfced, jpid serves to mould them 
into their ^.proper form: this canal appears externally 
like a small crack, being almost covered by the flesh from 
either side, but intemally v; it is much wider, and is sur¬ 
rounded by circular fibres. The channel thus formed 
extends regularly from the tip to the base of the tongue, 
whqgpe it partakes of the form of the member and be¬ 
comes cylindric, forming there a close tube or pipe in 
which the canal terminates. The viscid substance is 
moulded in this tube into the foifm of a cord, similar to 
the tlireacUgproduced from -it, but much thicker, and 
from this *iq|£d. all the minute fibres issue and disperse. 
The interfl|^teiafe of the tubs- in which the large cord 
is formed is" furnished with glands for the secretion of 
the peculiar liquor employed in its production, and which 
liquor is always in .great abundance \n this animal as 
well Is in muscles. 

Reaumur observed, that although the workmanship, 
when completed, of the land and sea animals, is the same, 
the manner* of its .production is very different. Spiders, 
caterpillars, and the like, form threads of any required 
length, by making the viscous liquor of which the fila¬ 
ment tr> formed pass through fine perforations in the 
orgai^. appointed for this ^pinning* But the way in which 
musclefe form their thread is very different; as the for¬ 
mer resembles the work of the wire-drawer, so does the 
latter that of the founder who casts metals in a mould. 
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The canal of. the organ destined for the muscles spin- 
- ning is the mould in frhidi its thread is cast, 'and gives 
to it its fiete^nftiate length.* 3 

Reaumur learned the mgnner of the muscle performing 
the operation of spinning by actually placing some of 
* these fish under his constant inspection. He kept them 
«n his apartment in a vessel ^filled with sea water, and 
distinctly saw them qpen their shells and put forth the 
tongue. They extended and contracted his organ 
several times, obtruding ^ m every direction, as if 
seeking the fittest plac? whereon tq fix their threads. 
After these trials had been often repeated, the tongue 
of one was observed to repiaintfor flbmp time on the spot 
chosen, and being then drawn hack with great Quickness, 
a thread was very easily discerned, fastened to the place: 
this operation was repeated, until all the threads were 
4n sufficient number, one fibre being produced at each 
movement of the tongue. • • 

The^old threads were found to differ materially from 
those newly spun, the latter being wliter, more glossy, 
and more transparent .than the former, mid it was thence 
discovered *that itawas npt the office of the tongue to 
transfer the old threads ona by onc^ to the j^ew spots 
where they were ijxed, which course M. Brntmur had 
thought was pursued. The old thre|dssevered 
from the spot to which they had tfeen originally fixed 
were seen to he useless, ami that every fibre employed 
by the fish to ^secure itself in a new position was pro-' 
duced at the time*it was required ; *and, in short, tfiat' 
nature had endowed some fish, ’as well as* many land 
insects, with the power of tpihning threads, as their 
natural wants and instincts demanded. This fact was 
established incontrovertibly by cutting away, as close to the 
body as they could be safely separate^ the old threads, 
wfiich were always replaced <by others in as shfrt a 
space of time as # was employed by other muscles not so 
deprived in fixing themselves. • f 

f ^The pinna and its cancer friend” havS on more 

* Mem. Acad. Par. 1711 . * 

N 
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til an one occasion been made subjects for poetry. Theje 
is doubtless some foundation v for the fact of the mutual 
alliance between these aquatic friends wAgich has been 
thus celebrated; yet some slight colouring may have 
been borrowed from the regions of fancy to axiom the, 
verse, and even the prose history of their attachment 
may be exposed io the saipe objection. ' 

These fish are found on the coasts of Provence and 
Italy, and ’in the Indian ocean. The largest and most 
remarkable species inhabits the‘Mediterranean sea. 

The scuttle-fish^, p. native of the same seas as the 
pinna,, is its deadly foe, and would, quickly destroy it, if 
it were not for ks ltdthfbl ally. In common with all 
the same species, the pinna is without the organs of 
sight, and could not, therefore, unassisted, be aware of 
the vicinity of its dangerous enemy. A small animal of 
the crab kind, itself destitute of a covering, but extremely 
quick-sighted, tak’Cs reftfge in the shell of the pinna, 
whose strong calcareous valves afford a shelter'to her 
guest, while he makes a return for this protection by going 
forth in search oft prey. At these times the pinna opens 
her valves to afford him egress and ingr&s: if the watch¬ 
ful scuttle?.fish now approach, the crab returns imme¬ 
diately with Notice of the danger todier hostess, who, 
timely warded) shuts her door and keeps out the enemy. 
When the crab has, unmolested, succeeded in loading 
itself with provisions, it gives notice by a gentle n6ise at 
the opening of the ..shell, and when admitted, the two 
friends fesst together on the fruit of its industry. It 
would appeal an arduous, nay, almost an Impossible task, 
for the defenceless and diminutive crab, not merely to 
elude its enemies and return borne, but likewise to 
obtain a supply nf provender sufficient to satisfy the 
wants of its larger comjfenion. The following different 
account of the nature ofc this alliadce is much more 
in -agreement with probability:— <■ 9 

Whenever the pinna ventures to open its shell, it is 

>* 

* This specieMis the Octopodia, with eight arms connected at their bot¬ 
toms by a membrine : it is the Polypus of Pliny. 
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immediately’ exposed, to the att&ks of various o£*the 
smaller Grinds of fish, vrtiich, finding no resistance to 
their first assaults, acquire boldness ’and venture in. 
The vigilant guard, by a gentle bite, gives notice of this 
• to bis companion, who, upon this hint, closes her shell, 
# and having thus shut them in makqp a prey of those 
who had come to prey upofi her: when thus supplied 
with food, sfie never fails to share her booty with so 
useful an ally. m • 

We are told that the sagacious observer Dr. Hassel- 
quist, in his voyage about the middle of the last cen¬ 
tury to Palestine, vdiich hejundgrtook for obj^ts con¬ 
nected with the study “of natural History, beheld this 
curious phenomenon, which, though well known to the 
ancients, had escaped the attrition of the moderns. 

It ia related by Aristotle* tnat the pinna keeps a guard 
to watch for her, which grows to her mouth, and serves 
as het caterer: this he calls pinnophylax, and describes 
as a little fish with claws like a crab, l’liny observes t, 
that the smallest species of crab is called the pinnotOres, 
and being from^ifs diminutive size liable to injury, has 
the prudence to conceal itself in the shells of oysters. 
In another plft.ee he describes the pinna as of the genus 
of shell-fish, witH the further pkrticulfysthflt it is found 
in muddy waters, always erect, *aiW. never without a 
companion, called by some pinnotores, by others pinno¬ 
phylax ; this being sometimes a small squill, sometimes 
a crab, wlrifch remains with the pinna for the sake of 
food. # * 

The description of the pigpa by the Greek poet Oppi- 
anus, who flourished in the second century, has been 
thus given in English verse: — • 

11 The pinna and the crab togetiicr dwftl, 

, For mutual succour in one common shell > 

They botluto gain a livelihood combine*, 9 

That takes the prey, when this has given the sign; “ 

Vrom jH’nce this uauli, above his fellows famed. 

By ancient Greeks was Plnndtures named.” • f 

It is said that the jiinna fastens itself so stropgly to 
the rocks, that the men who are employee^ in fishing it* 
* Hist. lib. v. c. 15. + Li& ix. 51. 66. 
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arc oblige^ to use considerable force to break the tuft of 
threads by which it is secured fifteen, twenty, and some¬ 
times thirty fee£ below the surface of the sea. 

The fishermen at Toulon u&b an instrument called a 
cramp for this curious pursuit. This is a kind! of iron 
fork, whose prongs are each about eight feet in length 
and six inches apart, and £ laced at right angles to the 
handle, 4 *the length of which is regulated by the depth of 
water. The pinnae are seized, separated from the rock, 
and raised to the surface by means of this instrument. 

The threads of the> pinna have from very ancient 
” times baen empldyed in the manufacture of certain fab¬ 
rics. This material was vfell known to the ancients, as 
some suppose, ^under the name of byssus *, and was 
wrought in , very early times into gloves and other articles 
of dress and ornament. ^ It appears that robes were 
sometimes made of this produce, since we learn from 
Procopius that a robe composed of byssus of the pinna 
was presented to the satraps of Armenia by the lloman 
emperor. + 

A writer of the year 1782 evidently refers to die 
pinnse marina;, when lip says, *' The ancients had a 
manufacture of silk, and which, about forty years ago, 
was revived at Tarento and Regio in ‘the kingdom of 
Naples. It consists of a strong brown silk, belonging 
to some sort of shell, of which they make caps, gloves, 
stockings, waistcoats, &c., warmer than the woollen 
stuffs, and brighter „than common silk. I have seen 
such kind of silk in shells myself ; I think it was of die 
pecten kind, but cannot be sijre.” £ 

Several beautiful manufactures are wrought with these 
threads at Palermo They are in many places the chief 
object of the fishery, and the silk is found to be excel¬ 
lent. The produce of a "considerable number of pinna?- 
is requited to make only one pair of stockings. The 
delicacy qf this singular v thread is such that a pair of 
stockings made of it can be easily contained in a snuff- 


* Note D D. t 
t The Young Gentleman and 
▼ol. iii. p. 179. “ 


+ Procopius de Edit 
Lady’s Philosophy. 


lib. lii. r. 1.‘ 

By Benjamin Martin, 
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box of ordinary size.* Some sto&kings of thjs matggjkl 
were presented* in the year 1754, to pope Benedict 
XIV .; and, notwithstanding their extreme fineness, 
were found to protect the legs alike from cold and heat. 

* Stockings and gloves of this production, however thin, 
are too warm for common wear, but sure esteemed useful 
in gouty and rheumatic cases. This great warmth of 
the byssus, lilte the similar quality in silk, # results pro¬ 
bably from both being ^mpevfect conductors of heat as 
well as of electricity. • • 

It is not probable that this material will ever be ob¬ 
tained in much abuifdance, og thy; it will ceas# to be a 
rarity, except in the plac&s of its production. Jt is never 
seen in England save in the cabinets of the curious. 

The appearance and general characteristics of the 
produce of the pinna, die §pider, and the silkworm, are 
so similar, as to have acquired for theyi one generic name. 
If all,their constituent parts be alike, it forms another 
among the numerous subjects for surprise and admir¬ 
ation, excited by contemplating the wonderful works of 
nature, that the ^tme silky principle can be alike elabor¬ 
ated from the fish, the* fly,^ and the mulberry leaf. * 

* * Note EE. 



SILK MANUFACTURE 


JPART III. 


IS2 


PART III. 

ON TH^ MANUFACTURE OF SILK. 

t; 

CHAP. J. 

't f. i 

REELING. 

ARB VNGl^Mr.NT OF F1L4 rr UHE , SEPARATION OF DIFFERENT 

KINDS OF COCOONS!.'-DESCRIPTION OF REEL. — MANNER OF 

REELING. - CONSTRUCTION AND PROPORTIONS OF RF.EL RE¬ 

GULATED BY LAW IN PIEDMONT. •— PRF.CA UTIONS. SIZE OF 

THREADS. -REGULATION OF TEMPERATURE.-WASTE SILK. 

-QUANTITY REELED IN A GI/EN TIME. - MODE OF ASCER¬ 
TAINING FINENESS OF THRF \D. SPUN SILK. — FLEURET. 

FRENCH INFERIOR TO ITALIANS IN THE ART OF KEEL' \G.- 

REGULATIONS AND RESTRICTIONS IN PIEDMONT.-THEIR OP¬ 

PRESSIVENESS AND IMPOLICY. 

J U J 

In countries where silk is produced, the winding of co¬ 
coons is generally pursued as 1 a business distinct from 
that of rearing the worms; and the silken halls become 
an article of trade fso soon as the insect within has been 
deprived of vitality by some one of the means already 
described. Sometimes, indeed, this process also is’left 
to be performed by tjie purchaser. 

The building designed for a filature should be lofty ; 
open on one side and accessible to the rays of the sun, 
while it is walled on the\jther side as a shelter from 
cold winds. * A free passage should be afforded to the 
steam arising from ^the boilers, which vessels should he 
disposed in rowp on either -side of the building; by which 
arrangement the superin tent tan t can readily overlook the 
whole number. 

Before' the cocoons can be reeled, it is necessary to 
separate them from their outward floss. This is very 
expeditiously done by opening the floss at one end, and 
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protruding tile cocoon, or hard, compact ball* wh?ch # is 
to be reeled. # • * 

Although previously to selling his codoons the vender 
is by law obliged to separjfte the soufflons and perforated 
• cocoons "from the others, there will yet always remain 
some of these, which, added to the dupions and cho- 
quettes, amount to about ten per cent, of the whole 
number. It is of great consequence that the rocoons 
should at this time be carefully classed, according to their 
qualities, as eacls separate class requires a different treat¬ 
ment in reeling, both as regard^ the heat applied and 
the rapidity of winding. • • 

Good cocoons, white as wffll as*yellow, are the easiest 
wound. Cocalons call for the greatest care and skill: 
they require to be placed in cooler water than the others, 
and then, in the hands of an expert winder, as good 
silk may be produced from ’them as from the rest. Ex¬ 
perienced rcelers must likewile be efhployed for dupions 
and choquettes, which both require the application of 
hotter water than good cocoons. * 

In Piedmont^ where silk t)f the fcest quality is pro¬ 
duced, the process of feeling ha§ long been conducted by 
the employment of a machine similar to the drawing 



A is a cbpper boiler about 18 inches loqg^md six 
inches deep, set in ^rickwork, so as to admit of a char¬ 
coal fire being made beneath it: if othf r fuel be used, 
a small flue or chimney must he adde^ to carry awa*y 

n 4 
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'the smoke. B B is a stout wooden frame whereon the 
A&veral working parts of the reel are supported. D re¬ 
presents the red on which the silk is to be wound; a 
is the layer which directs the position of the threads in 
their passage to the reel ; be is the wheel-work which 
gives motion to this layer. The reel D is merely a 
wooden spindle, turned by a crank handle at one end, 
and having four arms mortised at each 'end within the 
frame. These arms suppprt the four battens or rails on 
which the silk is wound. The rails, which are parallel 
to the axis, are placet}, at such a distance from it, that 
they may produce a skein of proper size by the winding 
of die silk upon themV T hey are usually so disposed as 
to pass through the space of one yard at each revolution. 
One of each of the two sets of arms is made with hinges 
to fold in the middle of its length, in order that the rail 
which these two arms support may fall in or approach 
the centre as occasion may require: this, by diminishing 
the size of the reel, allows the skeins of silk to he readily 
slipped off when the winding is completed. 

At the end opposite to the handle of the wooden 
spindle, and within the frame B, <ihcre is placed a wheel 
with twenty-two teeth, giving motion to andther wheel 
c, which has about double that numbed of teeth, and is 
fixed on the end ®f the inclined axis c by this, at the 
opposite end, has a wheel b of twenty-two teeth, which 
gives motion to a horizontal cog-wheel of thirty-five 
teeth. This last wheel turns upon a fixed pivot in the 
frame, andthas, near to its periphery or outer rim, a pin, 
to which tfie ‘Wooden rail^or layer a is attached. The 
opposite end of this Vail pHtys in a mortise or opening 
made in the frame-B. This layer is furnished at equal 
distances from the -frame with two wire loops or eyes, 
through which the silk threads are passed in being wound. 
Now, iV» motion be given to "the horizontal cog-wheel by 
means of the other wheels and inclined axis, when 
the handle, of the reel is turned, it is evident that 
this will cause the layer likewise to move to and fro, 
directing the threads which pass through its wire eyes 
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Alternately to the right and left, tfirough a* range equal 
to the diameter of the horizontal cog-wheel tft whierit 
is attached. % 

The iron bar e, wliichfis fixed over the centre of the 
boiler, is pierced with two holes, through which the 
threads are led in their passage from the boiler to the 
•laver. f • 

If the thread of each cocoon were reeled separately, 
it would, from its extreme tenuity, be wholly unfit for 
the purpose of ipanufafftuje: several threads are there¬ 
fore reeled together. r fhe cocoons which are to be wound 
being put into the hot water contained in the Ijpiler A, 
the gummy matter whigh they ]9bssgss is softened, so 
that the unwinding of their threads is facilitated, and at 
the same time the fibres, which are brought together in 
the reeling, adhere, and form one strong and smooth 
thread. • 

In the process of reeling, as often as the thread of 
any sfligle cocoon breaks, or comes to an end, its place 
•is supplied by another; so that the same number is con¬ 
tinually kept up, qpdr a thread»of the same substance may 
he continued to %ny length. The single filaments which 
are thus from time to time added are not joined by 
tying, but are simply laid on jhe compound thread to 
which they will adhere by their gum^sfhd the ends being 
extregiely fine do not occasion any perceptible uneven- 
ness*in the spot whereon they are laid. 

It is of considerable importance tjjat the water wherein 
die cocoons are put should be either rain water, or that 
which is obtained from ponds or slow running streams. 
That denominated hard differ, IWhich is supplied by 
springs and from wells, usually contains a huge propor¬ 
tion of earthy salts, and will not sufficiently soften the 
gum, so that the threads would be liabje to continual 
fracture. • • f 

Fire being, applied «in the furnace, the water in the 
boiler A is brought nearly to die point of boilidg^ The 
exact degrees of heat "to which the water shdhld he raised 
do not appear to be particularly defined, But are ascer-* 
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tained only -by the ejects produced, and are regulated 
awarding to the experience of the reeler. If the silk 
comes off in kncjbs or lumps, which are not fully extended, 
it shows that the water is too Lot: it must be immediately 
cooled, and the fire abated. If, on the contrary, the silk 
is with difficulty drawn from the cocoons, which is 
known by their 'often bcmding from the boiler, the 
water js then evidently not hot enough sufficiently to 
soften the gum, and the fire must be increased. 

Two or three handsful of cocoons are thrown into the 

*, * 

boiler, wherein they are submerged during some minutes 
to soften their viscidity. The reeler then takes her seat 
at the side, and gently presses,, the cocoons with a brush 
of about six inches long, made of the finest twigs, or 
tops of heath bound together, and cut off* evenly at 
theii ends. By this operation the loose threads of the 
balls adhere to the brush, and are drawn out by its 
means, when the reeler di: engages them, and draws their 
ends through her fingers to clear them from any loose 
flossy silk. These preliminary steps are called the 
battue. The ends, of four or more^of the threads thus 
cleared—their number of course jx'gulajmg the fineness 
of the silk intended,to be wound — are passed through 
each of the holes in the iron bar e. .After this, two of 
these compound threads, consisting of four or more 
threads each, are twisted twenty or more times f round 
each other, iu order that the filaments may better unite 
together by these mutual crossings, ^nd likewise that 
the whole ipay assume a cylindrical form, as without this 
twisting the silk would be wound flat on the reel. After 
being thus passed through*'the iron bar e and twisted, 
the threads are led through the wire eyes of the layer, 
and being thence conducted to the reel are made fast to 
its rails. A boy or girl is now employed to turn the 
handle pf the reel: this mast be performed with a re¬ 
gular even motion, and somewhat slowly, until it is as¬ 
certained' that all the cocoons yield their threads freely. 
As soon as this is ascertained to bt going forward satis¬ 
factorily, a much quicker motion is given to the reel. 
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This speed is,'liowever 4 regulated by the reeler according 
to certain indications. If the cocoons should bound 
from the water the motion must be sl&ckened, and if 
knobs or lumps appear, ^vhich show that the silk is 
yielded by the cocoon more rapidly than taken up by the 
reel, its rotations must be accelerated. It is the province 
8f the reeler to observe thesefsigns, and to regulate ac¬ 
cordingly the heat of the water and the celerity t»f the 
winding. , ® 

The slow traversing jnotion of the layer prevents the 
threads from lying over each otfcer on the reel, until 
tliey have made so njany revolutions through the air as 
to dry the gum of the silk Sufficiently to prevent the 
adhering of the threads together. Tli£ sizes of the 
wheels and the numbers of their teeth are so. regulated, 
that after the reel is covered for about the breadth of 
three inches by the gradual progression of the layer, half 
a revo|ution of the horizontal •cog-wlfeel will have been 
made, and thereafter the layer will necessarily return 
knd direct a second course of threads over those first 
laid; and so on, until the entire length of silk proper to 
form the skein hfs been wound. . 

The machine winds twb skein# at the same time, 
wluch it is evideift cannot by this arrangement in any 
way* interfere with each bther. . • 

It is considered essential to the production of good 
silk, that the thread shall have lost part of its heat and 
adhesiveness •before it touches th£ bar of the reel. For 
this reason, the Piedmontese reelcrs are obliged by law 
to allow a distance of 38 frey^^nches "between the 
guides a and the centre of tne reel.'* The motion of the 
layer is also regulated, and must be moved as here shown 
by a cog-wheel, instead of by an endless strap, which is 
sometimes used in other of the Italian states, and which 
if suffered to groV slack will slip without moving the 
layer; thfc threads will* consequently not lie c^stjpctly 
and regularly, and the skein will be gummed together ; 
whereas the regularity^of the cog-wheels cannot he inter¬ 
rupted. When the skeins are finished^ the reel is 
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j^piovet^ from its frame, and after being set to dry tfiey 
are taken off by folding the *arms provided with hinges. 
Each skein is at this time generally tied round in two 
places with some of the refuse silk, and it should also 
be slightly gummed in one part, but not so much as to 
occasion its .adhering together strongly; a sufficient 
quantity causes the skein to preserve its regularity; too 
much*gum would occasion the thread to break in the 
throwing mill. The silk is then doubled into a hank, 
and is considered ready for dse 6r sale! 

Although the process of reeling is apparently very 
simple? yet some attgntiqp and skill are required for the 
production of an £ven thread. * The reeler must not wait ’ 
until the thread of a cocoon is entirely exhausted before 
she*puts on another, because as they approach their ter¬ 
mination the filaments become much finer. It is necessary 
to attend to this circumstance, as well as to the breaking 
of the threads, that the requisite degree of substance may 
be preserved throughout. This gradually decreasing 
thickness of the fibres is in such a proportion, that where 
half wound cocoons, previously broket* are again added, 
two such are considered equal to one that lips not been 
used. Thus the union of three new and two half wound 
threads are equal, to silk'of fomj cocoons. * 

The balls must'not be wound off to the last, because 
when they approach their termination, the husk of the 
worm, or bairri , is carried forward with the thread and 
makes the silk foul. • When the silk is hearty wound oftj 
the chrysatis^will drop through, and the ball being then 
too light to continue l.r S^boiler, will rise to the iron 
bar e, and if jiot immediately removed would, by stopping 
the passage, occaslbn the breaking of the whole thread. 

In giving a proper degree of attention to all these parti¬ 
culars,^ the reeler will fin<k unceasing, occupation. She 
must, besides, be always prepare^ with new ends of co¬ 
coons^ xeplace those which break or come to an end; and 
from time tq time it is necessary Ip throw an additional 
.supply of cocoons into the boiler for this object. Even 
this little poipt requires to be done with judgment; 
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for;if any of the cocoons should remain too long in hot 
water, their gum would* be dissolved, and the srtr, woidS” 
come from them unequally. The balls* when in the 
boiler must be frequently pressed under the water, that 
their whcfie surfaces may be equally wetted: if this is not 
attended to, the principal part of each ball would, from 
iPSs buoyancy, remain dry and ttubbom, Vhile the portion 
immersed would be too much softened. 

Bilk may be wound of any size, from one*cocoon to 
one hundred; but.it is difficult to unite more than thirty 
in one thread. The art consists in winding an even 
thread; for as the filament of each baH is not pf one 
. uniform tenuity throughout, file Ikill, of the reeler is 
required so to arrange and bring the threads together, 
that the same thickness may be continuously preserved 
throughout the skein. This perfect equality *is so dif¬ 
ficult of attainment, that thef degree of substance in the 
silk is never exactly defined ; aid, with the exception of 
a threacl of two cocoons, which is so called, silks are not 
distinguished as those produced from «three, four, or five 
fibres, but are said,to*be of three to foir, four to five, or 
five to six cocoons? Coaaser skeins are not even so nicely 
defined; but arc called from twelve to fifteen, from fifteen 
to twenty cocoons,*and so on. , 

The reeler must alway* during the qpferation of wmtP‘ 
ing ha^e at her side a bowl of cold drater, wherewith she 
may from time to time, as occasion arises, abate the heat 
of the water iR tln^boiler. It is not of more consequence 
to the facility of reeling, than it is to the quality of the 
silk produced, that the water sh ou ldbeof praper temper¬ 
ature. If too hot, the threa a 'ffrovSI^what is technically 
called dead , and is without firmness; pid should there 
have been a deficiency of heat, the enjjs will not be well 
jqined, and the silk will be harsh. A thread cannot 
without difficulty be wound Vhen only cold wdter is 
employed * and, the adhesion of the fibres of which it is 
composed is so slight,'that the thread breaks by the Appli¬ 
cation of the smallest force, and the least mbisture will 
separate its filaments: those of silk wouiid from hot 
water .cannot be separated except by the saAie agency. 
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When the reeling of the skeins is finished, the boiler 
■X^must he cleaned; all the chrysalides.which r havc been 
stripped of theif covering must be removed, together with 
such cocoons as still retain a portion of silk. These latter 
must be thrown into a basket, into which the loose silk 
which is disengaged in making the battue is likewise 
placed: these are conside&d as waste silk, and must be 
carded and spun in order to form threads. The water 
in the boi'fer must be ch?.nged^ four times a day when 
dupions and choquettes are wourd. If only good cocoons 
are reeled, twice is considered often enough for its re¬ 
newal. The chrysalides and husks contained in the 
cocoons very speedily make the water foul: it is therefore 
that these frequent changes are needed; for if the water 
employed be not tolerably clear, it will he in vain to look 
for the production of fine glossy silk. 

The weight of silk that can be reeled in any given 
time is governed tiy the aegrec of quickness wherewith 
the reeler can add fresh ends for broken or expended 
cocoons. It makes little difference whether twenty cocoons 
are united to form one thread, or'tha same number be 
employed to produce four skeins,' provided both descrip¬ 
tions are wound with an equal regard to eVenness and 
g"od quality. There is a degree of dexterity required in 
adding the ends, hich can only be acquired by practice; 
and very few reelers are sufficiently expert to give the 
necessary attention to three skeins at the same moment. 

A woman experienced in the business of reeling, with 
the assistance of a girl to turn the wheel and attend to 
the fire, can with eas^. off one pound of silk, con¬ 
sisting of four to five cocoons, of the most perfect quality, 
in one day. Twc skeins are wound upon her reel at the 
same time ; when ^these^ are completed, they are set in 
the sh^de to dry, without t being removed from the reel, 
which, for ibis purpose, can be readily disengaged from 
the fi«p)£. These two skeins will occupy the morning’s 
labour. Ii\ the afternoon a fresh () reel is employed, and 
# two other sl^ins are wound, which again are set aj>art 
until the moiling, that they may be dry before removal 
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fjom the wheel. Where silk of ,more ordinary quality 
is wound, one person *can jas easily attend to the reeling 
of four, six, or even more skeins, plaaed at the same 
time on a machine of larger dimensions. A coarse, foul, 
and ordinary silk will be the produce, six or eight pounds 
of which may be obtained by one day's labour of a 
Voman and her young attendant. * 

When skeins of silk thus completed become .articles 
of sale, the fineness of their thread is determined by means 
less liable to deceive Jftaij the unassisted eye of man. 
A reel so constructed, as that the circumference of the 
skein when wound upon it shall *be of* a certaiq known 
admeasurement, is made, to perfcfrm £ given number of 
revolutions, usually 400 , when the skein is removed and 
accurately weighed. The comparative weights^of silk, 
whereby their fineness is denoted, are estimated in weights 
called dcniers, twenty of which are equal to sixteen and 
a half grains. * * 

It ?s evident that the smaller the tendency of the 
•threads to break the greater is the-*proportion of work 
that can be accomplished by the reehv; and this forms 
one among the*many» reasons for choosing sound and 
good cocoons., * * 

The breaking ^f the single filaments arises principal^" 
frofn using ill-formed aocoons, and ffiom the improper' 
regulation of the heat of the wafer. The silk of du- 
pioiffe is so interlaced that it perpetually breaks, render¬ 
ing these thf? mqpt troublesome and unprofitable of any 
quality for winding. 

The whole thread is sometb pes b roken *in its passage 
from the cocoons to the reel, mrou^ft the stopping of the 
* loops in the layer by knobs as before ^escribed, or by die 
reel being turned with a jerking motion. Even in this case, 
Jiowever, the silk does not require to bp rejoine^by a 
knot, but is sufficiently attached if the parts, off being 
brought together, are slightly twisted. 

Evenness of thread, and the absence of knobs*orlnots, 
which among manufacturers give to silk the nam e of 

being foul, are the leading points which ^determine its* 

\ 
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value. The best mode/or judging whether silk he deafi 

icAo open the skein, antHopk doWn upon it in the same 
direction with the light. ‘ By this examination any foul¬ 
ness which exists will he readily perceived, and a very 
little practice will enable a person, by A mere coup tfim, 
to judge with accuracy upon the essential qualities of the 
silk. 9 { 

Royal ‘cocoons, which are those which have been 
pierced by the breeding moths, are never reded, hut are 
spun with the soufflons and perforated cocoons. These 
are, all boiled in water, the soufflons for half an hour ; 
perforated cocoons somewhat longer ; and royal cocoons 
for a lull hour. TheVUttcr kind are opened while yet 
damp; the other two descriptions are first dried and 
then beaten to disengage them from their chrysalides, 
which are reduced to a potfder. The cocoons thus pre¬ 
pared are placed on a distaff, and opened by taking each end 
and drawing out the fibres-at arm's length. The produce 
of these balls, when worked, is called fieuret* If'after 
boiling and beating the cocoons are carded, the fieuret 
will be more beautiful and of a brighter colour, but of a 
higher price, owing to the waste which attends this oper¬ 
ation. It is considered' a very tolerable day’n work for 
.ftigood spinner to complete one ounce of fieuret. Of this 
description of silk>, royal cocoons produce the best, next 
the perforated cocoons', and, lastly, the soufflons. A very 
inferior kind of silk is also produced by spinning' the 
coarse floss and the refuse of the reeling. c 

Although those coboons from which the moths have 
been allowed to escape are always consigned to the hands 
of the spinner insteaSPol ffte feeler, it would appear from 
the testimony of one who took much trouble to ascertain 
the point, that great part, at least, of these, might be 
advantageously wound, f /1 have," says the reverend 
Mr. fewayne, “taken the pains to unravel the cocoons 
after the insects had left them,* and I found # tfyat the 
thread was not discontinued in any one instance, unless 
. when I brokt it myself. It was often so much entangled 
that f could not proceed, yet sometimes I have wound 
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olf nearly the whole coqooh. 4| put in water, the «3k 
will be iftimediately entangled/' One year this gentle¬ 
man bred one hundred wilrms, and allowed them all to 
pierce their cocoons: he was able to wind off fifty of 
these, which weighed exactly one hundred grains, and 
dthe waste silk for spinning tVrhich retnained after the 
reeling weighed thirty-three grains. 

Information obtained^rom an accurate and very intel¬ 
ligent observer, leads & the conclusion that the estab¬ 
lishments' for reeling silk in France are much inferior in 
their arrangements to those of Italy... The principal 
cause assigned for tlfis inferiority^ is the want of some 
general regulations, which in some measure would con¬ 
trol the mode of conducting the process. It r Ja said 
’ that the Piedmontese silk ow6p the reputatioti it hds so 
long enjoyed, and which it continues to sustain, to regu¬ 
lations imposed by the government at an early period 
after tke introduction of silk cultivation into that country, 
*md which are still very striedy enforced. The tendency 
of these regulations is not only to obtain good silk, but 
to procure also regularity in size, and uniformity in the 
working of, the machines employed for reeling. The 
proprietor of a silk filature in Piedmont before he coma* 
mciices the business of rading, is obliged to announce to” 
a local board of commissioners themumber of boilers he 
intends to use, and the thickness and weight of silk which he 
means to produce in the season. A smaller quantity 
than five hundred pounds' weight of silk is npt allowed 
to be reded in a single filature. The various establish- 
ments are visited, during tiif”&aS&fr of reeling, by the 
members of the commission; and should any person be 
found operating upon a greater or lesser number of 
cocoons than lie has previously reported, or otherwise in 
ahy way infringing the regulations, a fine is imposed. 
Nothing of this kind exists in France ; and in conse¬ 
quence there is found an infinite variety in the' sl£e of 
the t reel and the thickness of the silk. Some wind off 
their cocoons with cold water, some with hot, and others 
again use steam for softening the tenacity j>i' the babe. 

*> * 



SILK MANUFACTURE# 


194 


* PART III. 


&4$st cultivators of silk in France reel the cocoons they 
have produced^ even although these should hot weigh 
more than twenty pounds, in many places the reelers 
are paid according to the weight of silk wound, and 
without reference to its quality ; a system which na¬ 
turally tends to carelessnea ? and improper haste, as well 
as to the production of only the coarser qualities of the 
material. »In this case, the number of fibres continually 
being wound renders it inhpossible to supply deficiencies 
with sufficient quickness and regularity; and, as & necessary 
consequence of &his defective process, the silk is wasteful 
and irregular, demaiviingrin pll the after-stages of its 
manufacture much additional time, labour, and expense. 

The^e are Exceptions to this faulty manner of con¬ 
ducting the process of reefing in France, and particularly 
in the department of the (card; the produce of some 
filatures in that district b®ing considered nearly equal to 
the best of Italy. The silks produced in Ardechc, and 
on the left hank ,pf the Rhone, are coarser, and less 
carefully reeled. e As an,, exception, however, there is 
produced a superior description pf white silk in the up¬ 
per part of the department of Ardeche, r which is pur- 
■-chased by the lace manufacturers qf Normandy, and 
' wnicli sells for m^re than 50 f* per pound : a few years 
back it commanded as high a price as 150 f. per pound. 

In a letter published in the Precuneur of Lyons an the 
5th of February, 1830, and which is understood to ex¬ 
press the opinion of the best informed merchants and 
manufacturers of that city on the quality of French grown 
silk, there is much«fc£ftf&hte* information to be found on 
the subject of the silk trade. It is stated in this letter, 
that, with the exception of the produce of some filatures 
in the department of the Gard, and of one or two others, 
destined to be converted into organzkie by the proprie¬ 
tors themselves, and whose interest consequently leads 
theift*t<t bestow the requisite degree of care, none of the 
silk of France possesses the desirable regularity of fibre 
* which distinguishes the silk of Briance. 

J^eviously to its undergoing the process of‘throwing. 
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tfie raw silk of France is submitted to examination «find 
selection “in order to class the different discretions found 
in the same parcel. This is both a tedious and expen¬ 
sive work, which is wholly unnecessary when employing 
Italian raw silk. 

• The interference of the Ftedmontefe government, as 
above mentioned, may, at first view, appear to have 
been beneficial to the silk trade of that country, and, so 
considered, might lead «to # the belief that similar inter¬ 
meddling would *be equally advantageous to France: the 
soundness of this opinion may, # howewer, be doubted. 
The effect of the regulations defended is to create a 
monopoly in the hands of large and wealthy proprietors 
at the expense of the poorer cultivators, who arejjnjustly 
restricted from the conversion of their own produce" and 
arc therefore unable to derive all the advantage that 
might attend upon their labour. Tike effect of this, and 
of evfcry other kind of oppression, is to destroy the 
•springs of industry, and consequently to diminish the 
annual produce. • * a 

In France, the sm%ll farmer employs, probably, the 
least cfHcignt s part of his, family* in a pursuit which 
somewhat promojjps their worlijjy advantage, but whidty ** • 
under restrictions similar to those imposed by the fir- ** 
dinian government, would not offer*sufiicient inducement 
to command his attention. Having reared a few thou¬ 


sand silkworms, he is not restricted for the sale of their 
raw produce to one or two wealthy proprietors of fila¬ 
tures, whose interests would lead them ta combine to¬ 
gether and depress the price'fduspl'uduce; and although, 
for a time, his attempts at reeling may fall Bhort of the 
perfection of the art, this is the le^er evil of the two, 
and one which, in the nature «f things, must dimmish. 
The powerful spur of interest, which is wanting^m the 
other cas«, is continually inciting him towards proficiency, 
that he may turn his industry to the greatest profi?; and 
the principle appear* incontrovertible, thaf individuals 
will always judge better for themselves 01 ^ such subjects* 
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THROWING. 

AKT BROUGHT FROM ITALY. -IMPROVEMENTS SINCF. MADE.- 

SINGLES. -TRAM.-ORGA^ZINE.- BOILING TO I ISCHARGE 

GUM.-ITALIAN THROWN SILK. —^REASONS FOR ITS SUPERIOR 

% 

QUALITY, -HIGH PROTECTING DUTY Oil IMPORTATION. -RE¬ 
DUCTION THEREOF.-UNPROVED QUALITY OF ENGLISH THROWN 

SILK. —GREAT EXTENSION UF THE BUSINESS.-IMPROVEMENTS 

IN THROWING MACHINERY NOT ADOPTED ABROAD. - LOW 

WAGES THE OCCASION OF THIS.-EXPENSE OF ORGANZIHING. 

-WAi’/E IN THE PROCESS. 

It has been already shown, that the English throwsters 
were indebted to Italy fo. their knowledge of a most 
material part of the art of preparing raw silk for the 
weaver, and that th.3 mills first erected for this purpose 
by Messrs. Lomfc? at Derby in the year 1718 were 
copied from machinery then used in Piedmont. The 
English reader, who has been accustomed to watch with 
TR£r ( mration and pride the progress of ingenuity among 
his countrymen, Vtfl not be sufprised to learn, that “the 
throwing mills then' erected, although justly, at that 
time, the objects of admiration, are now rendered obso¬ 
lete by improvements o subsequently ( made. On the 
other hand, in the country whence our enterprising 
countryman first drew plans, the same arrangements 
are continued to the" 1 present day, without improvement 
of- alteration of anv kind. Even in France, where the 
silk manufacture has long been one of the staples of 
the ^quntry, and where there is no deficiency of either 
ingenuity or enterprise, no Improved machinery had, up 
to a jpry recent period, been elected for- the* prepara¬ 
tion of organzine, although it forms one of the most 
important materials used in the production of most of 
their fabrics, ^and is one of indispensable necessity in 
some branch?, of the manufacture. It is believed that. 
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to the present moment, the whole of the organzine used 
in France for the manufacture of their byet fab A as, 
continues to be drawn from the other |side of the Alps. 

Raw silk, before it cdh be used in weaving, is made 
to taka one of three forms, being converted into either 
singles, tram, or organzine. 

• The first, which is the liost simple process, consists 
in merely twisting the raw silk, in order to give more 
firmness to its texture ; and, in fact, during,its progress 
towards the formation of the 'two other preparations, raw 
silk must pass through the intermediate state of singles. 

Tram is*formed by twisting tdgethefc not very closely, 
two or more thread! of # raw silk, and this description 
most commonly forms the weft or shoot of manufac¬ 
tured goods. * 

The formation of organzine, which is principally used 
in the warp, that is, to form the length of the goods, 
is a more elaborate performance, and requires a more 
detailed description than the two former, in giving which, 

• it is hoped, tha£ a correct idea may J>e also communicated 
of the preparation of tram apd singles. 

To do this,*it is ^scarcely necessary to attempt the 
description of machinery gn an* emended scale, since the 
requisite explanations can be # given with greater clear 
ness, and with equal covectness, by ijgoans of the smiffcat... 
mechanical arrangements. With this view, all notice of 
the recent improvements which have been adopted in the 
most considerable throwing mills will be suspended, until 
the simpler operations which freCeded those improve¬ 
ments have been detailed. Not that thera is, in reality, 
any complexity in even fhe* elaborate engines for 
throwing silk, but to any person not much aocustoiyed 
to the examination, or conversant with the uses, of ma¬ 
chinery, the mere exhibition* of numerous cranks and 
* shafts crowded into a narrow space, and giving^Sotion 
to a multiplicity of wheels, has a tendency to confuse the 
mind, and to create an appearance of complexity and 
confusion, where, is truth, all, when weH understood, 
proves to be beautifully distinct and simple. • 

o 3 \ 
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In the descriptions f that will be found in this volume, 
•ef /he various processes used for the preparation of 
silken threads, und for their conversion into useful fa¬ 
brics, as well aB in all explanations of the various me¬ 
chanical contrivances whereby these processes are-effected 
ot simplified, the use of all technical terms is as much as 
possible avoided. * Where ttaese occur, as sometimes they' 
must, in order to avoid prolixity or unnecessary repe¬ 
titions, siudi explanations of their meaning and valuo 
will have been previously furnished, as, it is hoped, 
will preserve the general reader from imbibing those 
false conceptions and impressions, which never fail to 
bewilder the mincl^ and thus repder'it difficult to acquire 
any clear comprehension of the subject. 

The^operations which raw silk undergoes in its pro¬ 
gress towards organzine may he divided into six distinct 
processes. * 

1st. Winding it from thr* skeins, upon what are called 
bobbins, in the winding machines. 1 

2d. Sorting it, wh$n so wound, into i£a different qua¬ 
lities. 

3d. Spinning or twisting each individual thread in the 
mill. 0 1 « 

.4/h. Bringing together r upon fresh .bobbins, two or 
1 *- 'more threads already spun o* twisted. * 

5th. Twisting these '.wo or more threads together by 
means of the mill. 

6th. Sorting the skeins of twist or organzine, according 
to their different degrees of fineness.' 

The first operation, that of winding the raw silk, used 
always to be performetf^y means of a winding machine, 
the construction of which may be easily understood, if 
reference is made ^to the diagram here given. The 
machines commonly used* for winding are continued to 
a considerable length, so && to wind a • great number of 
skeins at the same time, but to simplify this description 
only # part of the machine is drawn, the remaining 
partB being only reduplications of ihat which is given, 
Bach skein of raw silk must he extended upon a 
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slight reel A A, which is called a swift. It is formed 
Of four rods fixed through an a<is, so as to form a sort 
of double wheel of eight spokes, whiclj are so disposed 
that four of them make fight angles with each other 


Fig. 8. 



and stand opposite and parallel tfc the four spokes of 
the answering qfcrt of the wheel, 'fliese parallel spokes 
are then connected together hy bands of string, thus 
forming a kifid of lantern* wheel;*and the hands can^be 
so .placed as to 0ary the effective diaipeter of the wheel, 
in order to suit exactly the size o£ the skein to be fixed 
upon* it. This provision is rendered necessary by the 
circumstance, that the raw silk of most countries is wound 
so as to be equd in circumference to a yard, according to 
the standard measure of the country; and*as some dif¬ 
ference exists in these standa?tfcv the reel which would 
suit die silk imported from one quarter would, without 
some such provision, be unsuited it that of any other 
country. • 

• The swifts mjy be madq to revolve-freely uijpA wire 
pivots; .but as it is ngedful to wind the silk from them, 
and to deliver it upon the bobbins, with an uniform 
degree of tension, sipiple means are emplqyed for creat¬ 
ing the necessary amount of friction, either by meaqs 

o 4 
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of ft spring or by -hanging a looped wire upon the axis 
withinside the reel. To this loop ft small leaden weighs 
is altfcftcbe&. B JB are what'are called the bobbins: 
these are made or wood, and consist of a hollow axis, on 
each extremity of which is fixed a circular disc, the uses 
of *$kieh discs are to cause the revolution of the bobbin, 
in a manner whicl? will be ^escribed, and to confine the , 
silk upon'tbit hollow axis. These bobbins can be easily 
placeddn or withdrawn from the frame. D is called 
* Ifiie layer, ’ This is4'%ht woodep rod, having wire eyes 
fixmnt, one^ppb^te to each bobbin; through which 
eye' the end of the thread upon the reel is passed when 
it is attached to the fybhin. Thia layer has a lateral 
motion communicated to it, by* means of a crank fixed 
upon the cross«. spindle E, which crank is turned by 
two bevelled wheels fixed at the end of the horizontal 
spindle G. The whole is put in motion by the bevelled 
wheel on the upright shaft F, which is connected with 
another bevelled wheel on the spindle G. This, revolv¬ 
ing, carries with it the wheels or discs H II ; and the 
discs of the bobbins resting upon these ale carried round 
by the friction caused by their own weight, and occasion, 
consequently, the delivery of the silk from the reels upon 
the bobbins. The motion of the layer causes this de- 
r JSSety to be uniform over the axes of the bobbins. The 
e constant attendance \)f r children upon this winding ma¬ 
chine is requisite, in order to join the ends of any threads 
which may be broken in winding, and when the skeins 
are exhausted, to place, new ones upon the swifts. When 
the bobbins are filled, they are lifted out of the frame, 
and empty ones are plaaftL in< their stead, to which the 
skeins being attached, the operation is continued. During 
4^‘time occupied in renewing the skeins upon the swifts, 
or of removing and Replacing the bobbins, the process is 
still cfc^juiued with the unexhausted swifts and unfilled 
bobbins, each being in that respect^ independent qf every 
other.« » * 

The third operation, that of spinping or twisting the 
thread thus woynd upon the bobbins, is performed with 



THROWING. 


201 


•CHAP. I % 

the throwing mill. The particular construction of this 
mill is frequently varied, «but the principle of itsi&tioh 
being always the same, if would be useless to describe 
more than one of itj modifications. Mills of great power 
and considerable extent are generally used for this pur¬ 
pose in England, but on the fwntinent^it is by no means 
*unusual for artisans to purchase raw silk, an&vto employ 
their wives and children in preparing it for weaving. 
The machines which are the? use^ Sfre necessarily small, 
and are turned .by has cl ;• from tlietforpt in w^b|k is 
usual for them to arrange the spyidles, the apparatus is 
called by them the qyal. This fhroWbting mill is now 
chosen for description in*conSequencfc of its simplicity. 



The number of spindles*whk& it contains is thirteen, 
and of these, to avoid confusion, only six are shown in 
die diagram; the remainder would bit arranged behind^ 
those which are seen. Upon each t>f the spindles the 
hollow axis of a bobbin, before described, is plapid, so 
that the bobbin has liberty to turn freely upon the spindle. 
Upon each spftidle, just above the bobbin, a piece oft hard 
wood is so fixed by a pin as to cause the woqd to revolve 
with the spindle. To this wood is fifed a,piece of wire, 
called a flyer, b } bent in the form here given. -At each 
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extremity of the flyeF an eye is formed; of these the 
lower eye ^tands^ opposite the middle of the bobbin, and 
the upper eye is exactly over tjie centre and a few inches 
above the top of the spindle. The thread from the bob¬ 
bin is passed through both these eyes, and also through 
another wire-eye,,fixed in oval frame L, which has a 
traversing motion to and fro, communicated to it by 
means of a crank, or an eccentric pin, k. This is fixed 
in a cog-wheel, turned by «a pinion upon the perpendi¬ 
cular axis E, the end of the rail t being supported upon 
a roller, to cause its ipore easy and regular motion, so 
that the-threails Sre glided with regularity to the reel K, 
in the same manner as by the layer to the bobbins in 
the winding machine before described. Motion is com¬ 
municated from the crank B to the spindles, by means of 
a wheel D, connected with a pinion on the upper end of 
the vertical axle E, which also, at its lower end, has a 
drum F to receive the enuiess strap or band a a. This 
encompasses the oval frame G, and gives motion to 
all the spindles, being so confined by *the rollers d and 
a as to press with 1 the requisite degree of force upon 
the spindles, and to give to all of them'an uniform cele¬ 
rity. 

T t is now evident, thatf every revolution of the spindle 
and flyer must give a twist to the thread drawn from 
the bobbin. Whether the twist shall be hard or slack 
depends upon the comparative celerity of the spindles 
and bobbins, and this proportion is reg’ilated by the re¬ 
lative sizes uf the wheel h and the pinion i, whence the 
reel and bobbin receive^heirjnotion. For different ma¬ 
nufacturing purposes silk must be thrown or twisted 
m With different degrees of hardness ; this is provided for 
by the power of changing the wheel and pinion h and i 
for fcgiers of different proportional diameters. 

For the purpose of clearer elucidation, one of the 
spincjjesis shown without a bobbin, while the rest are 
all mounted, and supposed to be in action. The skeins 
upon the reeL should be made to an uniform length, and 
this is attained by a train of wheels consisting of a pinion 
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7 » fixed on the principal spindle *11, turning a wheel 
which has a pinion fixed tt> and turning with *it, giving 
motion to a larger wlieelf?. This, again, has another 
smaller wheel upon its spindle, with a pin fixed in it, so 
that at every revolution it raises a hammer and strikes 
# upon a bell a, whereby the Attendant Jias notice of the 
quantity wound on the skeins. 

When the machine is employed for the first oper¬ 
ation of twisting raw si^t for organzine, which requires a 
strong and close* twist,* the wheel h must be of greater 
and the pinion t of less diameter than are here repre¬ 
sented, in order that the reel K^and the bobbins may 
receive a slower motion, r?i proportionate the speed of the 
spindles. • 

The silk is now in the form of singles, tlje ortly dif¬ 
ference between which and the single twist in course of 
preparation for organ zipe, besides die degree of hardness 
noticq^l above, is, that in the latter* process the crank 
must he turned in an opposite direction, so as to give a 
reverse motion tf> the machinery. \)rganzine silk is of 
the nature of rispe* where \he confbined strands are 
twisted in an opposite direction to that given to the 
separate ttfreftls, whereas Singles Jnd tram are twisted 
only in one direction, similarly to twinq, or to the indivi¬ 
dual strands of which tlie larger rpjife is made. 

When silk is intended to be dyed in the skein, the 
twisting in this machine is but slight, and its direction 
must of course depend upon its ulterior destination, whe¬ 
ther for tram or for organzine. Silk thread intended for 
organzine is, in this first operation, twisted in a left-hand 
direction. 

The next operation is to bring two three, or more*of 
these twisted threads together uporf one bobbin. The 
number of the threads depends of course upon tl^sub- 
stance which it is intended to give to the organzine, and 
a careful sorting of the threads must he made,* so»as to 
bring together such only as are of an uniform texture. 
To effect this, a machine is used, very ri 1T1 H ar t0 tlie s 
winding machine already described. Instead of gather- 
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ing the silk from the bobbins on a reel in its first 
twisting in the {browing machine, when the object is to 
prepare organ zine, it is usual (o transfer it to other bob¬ 
bins. In the operation of doubling, these bobbins are 
placed in front of the winding machine, where, of course, 
, they take the place of the Swifts, and stand two or three 
or more in a row, according to the number of strands 
to be subsequently brought together in the organzine, in 
the manner shown by the following figure. 


Fig. 10. 



» ■ 

The threads in the bobbins are passed over oi.e and 
beneath another wooden rail m and n, with both of 
which they are brought in closp contact. These rails 
being covered with cloth serve to^cleanre the silk in its 
passage, equally well with the less artificial means offered 
by,*he fingers of the person employed in winding. 

Tu their passage or transference from one set of bob¬ 
bins to the other,*e?ch thread passes through a small 
piece of wood e, which slides freely up and down in a 
mortised hole through the fixed board/. The use of 
these slides, which are equal in number u with the threads 
to be brought together^ will soon be seen. All the 
threads are then passed through the wire-eye d of the 
la^er D, which it is more convenient to place behind the 
bobbin, causing tliC wire to be bent over it, as shown in 
the figure. The bobbins to be filled, rest upon, and take 
theii*fc volving’motion from the wheels P, as in the 
winding machine. The degree of tension given to the 
silk threads in winding causes them to raise the sliders e. 
Should any one of the threads brerk, the slider through, 
which it passed, no longer supported by it, strikes upon 
the bent lever t v, which, moving upon its centre tc. 
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causes the hook v to catch into the blotches mad- for that 
purpose ui the disc of thff bobbin B, qnd this imme¬ 
diately stops its motion. #The winding of the required 
number of threads thus proceeds with as much certainty 
as the winding of one would do. It is the business ot 
jhe attendant to Tepair the broken thread, when the slide 
e being again raised, the weight x, attached to the bent 
lever t v, raises the end t, frees the notched bobbin from 
the hook v, and the machine i« once again in motion. 

The bobbins, thus filled with double or triple threads, 
are once more carried to the throating machine, and are 
there spun or twistedttogether by qp operation similar to 
that already* described, with ?he sole* difference before 
mentioned, of giving a reversed direction #to the spindles 
and flyers. In this operation, the silk, now. converted 
to organzine, is transferred to reels instead of bobbins, 
and then, being made up into skeins, is sorted for sale 
or use* Previously to this, tfowever, and in order to 
prevent its crinkling when removed, a tendency to which 
it has acquired fti the twisting, th£ reels are subjected 
for two or three Minutes to tli'e actiont>f steam, which is 
found effectually and permanently to set the twist. This 
is a modern improvement; ’it having formerly been the 
practice to steep tlfc reels in boiling water, a more tedious 
and less effectual operation. The .degree of hardness 
given to the twist is varied according to the purpose for 
which it is intended, and depends, as already described, 
upon the relative? diameters of the • wheel and pinion h 
and i of the throwsting machine. • 

The silk thus thrown is called* hard silk, and must be 
boiled in order to discharge the gum, which otherwise 
renders it harsh to the touch, and unfit to receive tlie 
dye. The silk is boiled for about fdhr hours in a plen¬ 
tiful proportion of # water, into*which a quantity oO>§ap, 
equal to about one third of the weight of the silk, has 
been placed; this assists in dissolving the gum* and in 
rendering the silk soft,and glossy. * 

* By this boiling, the silk, which hps already in the # 
previous operations of organzining lost in the proportion 
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, of from five to seven *h.n<l a half out of each one hunched 
pounds oV its weight, is further diminished to twelve, and 
sometimes to eleven and a half ounces for every pound. 
Considerable carefulness is called for in this operation, 
to prevent injury to the threads from burning, which 
sometimes will occur, ant; occasion material loss to the 
manufacturer, or to the dyer, to whom the process is 
intrusted. If, by reason of the viscid gum contained in 
the silk, the skeins adhere to tfye bottom of the copper in 
which they arc boiled, the heat is, by that means, neces- 
sarily intercepted in «?ts passage to the water, and ac¬ 
cumulated in the sillfc, which is ini* consequence partially 
carbonised and upoilt. Evdli when the‘injury thus 
occurring to the staple of the thread is less apparent, it 
frequently, discovers itself when put into the loom, caus¬ 
ing infinite trouble and delay to the weaver, who often, 
in such a case, catinot weave in a working day of twelve 
hours more than, in the absence of injury to tjfie silk, 
he would have woven in half that time, and the injury 
to him is therefore*one of very serious* consequence. 

After this boiling, the silk is well washed in a current 
of clear water to discharge the soap; and when subse¬ 
quently dried, although its Weight is so sensibly dimin¬ 
ished, its bulk i§, on the contrary, visibly increased^ and 
it is seen to haife Required that peculiar glossiness and 
softness of texture which form its principal and cha¬ 
racteristic beauty. 

The gum which .ha&» been now discharged served the 
useful puippse of causing the adhesion of the fibres, as 
originally wound from the * cocoons. This end is now 
more effectually attained by the twist the thread has 
received in the<throwing mill; and the gum would 
henceforth be considered as a foreign matter, impairing 
thdK^auty and destroying the flexibility of its texture. 
Were the boiling performed before the twisting, this 
operation could scarcely be at all completed, and at best 
only an entangled woolly or downy substance would be 
obtained, wholly janfit for manufacturing purposes. Be¬ 
fore a thread of useful texture could be then got, the 
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Bilk would require to be spun by* some process similar t^o 
that followed with cottcm wool, or s^ch, iifdeed *as is 
necessary with the waste# silk drawn from the cocoons in 
the first operation of reeling, and with those cocoons 
which are injured or reserved for breeding, and which it 
is found difficult or impossible to wiiyl in the filature. 

It has always been asserted, and, if the assertion be 
correct, it is a curious fact, that, notwithstanding the great 
advantage of superior jnaclikiery, the English throwster 
is unable to produce organ zinc silk equal in quality, and 
at as small an expense, or'with* as little waste, as that 
prepared in Italy. It was long h$ld, and is still believed 
by many, that the Italian ttirowstep, who is also most 
usually a dealer in silk, reserves the finest qualities for 
his own operations, and exports only that jvhidu is in¬ 
ferior. Supposing, however, that the difference in the 
value of the thrown silk Is such as is stated, it is per¬ 
haps fearer to the truth to believe that the climate may 
influence the quality of a substance so delicate, since it 
is well known that, during certairf states of the atmo¬ 
sphere, the throwing of silk fs perforfhed in this country 
at a comparative disadvantage. . Or it may be, that the 
fibre of the silk is injuriously affected by its being packed 
before twisting, flr by the lengthened ^oyage to which it 
is subjected in its transit to this coprftry; and die higher 
ebtiufation uniformly evinced by our throwsters for silk 
of die new crop, over that which has lain for some time 
in the warehouse, would seem k> wdicate another cause 
for the alleged superiority of Italian orgattzine. It is 
owing to this preference of foreign thrown silk, that, in 
the face of a high protecting duty, it has always met 
with a certain, although limited, deraand from the En¬ 
glish silk weaver. Prior to % the year 1824 this pro¬ 
jection in favour of the English throwster amoved to 
more than nine shillings per pound ; and when, by the 
removal of all save the merely nominal duty of one penny 
per pound on raw sjjk, such a spur was given to this 
branch of the manufacture, that th£ quantity of silk,, 
thrown in England was doubled, the importation of foreign 
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thibwn silk, although burdened with a duty of seven 
shillings and sixpence per pound, was not diminished, 
but rather the reverse. This iimpost in favour of the 
home throwster was afterwards reduced to five shillings, 
and subsequently, in the year 1829, to three shillings 
and sixpence per pound, without any material alteration 
in the quantity imported following these abatements. 
These facts must be held to confirm the correctness of the 
belief, that foreign organ zinc is, Jo a certain extent, and 
in some branches, necessary to the operations of the 
Reaver, who, therefore^ will purchase it, whatever may 
be the duty wherewith it is burdened ; so that, in truth, 
any impost would be nearly inbperative as a protection 
to the English** throwster, while it would constitute 
a considerable hardship to the weaver. It is certain, 
however, that this preference of Italian thrown silk is 
fast disappearing; and there arc now many among the 
principal English manufacturers wlio make use of English 
thrown silk exclusively for the Manufacture of every 
description of goods." *■ 

The act of parliament, Much was passed in the year 
1824, whereby the duty on raw silk was all but abolished, 
and that on thrown side was so materially reduced, occa¬ 
sioned, as has already been remarked, tonsiderable ani¬ 
mation among tbe^* silk throwsters, who for some time 
experienced great difficulty in keeping pace with tire Re¬ 
mands of the manufacturers. This state of things 
naturally led not only* to-a great extension of their, estab¬ 
lishments, a\ld to the erection of new throwing-mills in 
various parts of the country, .but called likewise the at¬ 
tention of ingenious men to the improvement of machinery 
already employed iu the processes of throwing, and to the 
proposing of new nlbdes of effecting these processes. It 
doe^h^t appear, however, tjiat any new and material in¬ 
vention has hitherto been brought into use in throwing 
machinery; the improvements effected being, with some 
comparatively immaterial exceptions, confined to the more 
perfect formation and execution of machinery already in¬ 
vented. The rude wooden wheels and drivers which 
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were long used have now given place to well constructed 
casl-irojjt gearing; the old rough wrought-ir6n spfndles 
are now superseded by others of steely accurately turned; 
and metallic bearings have been substituted for the bar¬ 
barous* wooden shoulders with which the throwsters were 
formerly contented. The c resequence has been, that at 
’ a less expense of power the spindles have been made to 
revolve with treble and even fourfold speed; thus econo¬ 
mising time, machinery, and labour. 

Hitherto these improvements do not appear to have 
found their way across the Channel; and the French and 
Italian throwsters arc still contented*if thein*spindles 
revolve 300 to 400 time:? in each inifiute, while ours are 
performing commonly 1800, and sometimes even 3 000, 
gyrations in the same space of time. Our French, rivals 
are fully aware how greatly die English throwsters are in 
advance of them in this particular, hut they have not the 
same # indu cement that exists # in this* country to incur a 
heavy first expense in alterations, that they may secure a 
' prospective advantage. From the lower wages paid for 
labour in that country, such*advance would not be in 
any proportion # to 1;h*at realised by our manufacturers. 
Where ver*die wages of labour are*highest, there alleys 
will be found the greatest encouragement for the tfxer- 
cise of ingenuity in abridging its ^uflount. The wages 
paid *in Lyons to men employed in silk-mills does not 
average more than six shillings and sixpence per week; 
and die earning of women ar«d girls, who, taken to¬ 
gether, form five sixths of the number of hands em¬ 
ployed, scarcely exceed three shillings per week, for which 
pittances die whole are required to labour fourteen hours 
per diem, • 

The French throwsters have affother disadvantage. 
•They are dealers as well as, manufacturers, buyi«£ the 
raw silk and selling their organzinc through brokers to 
the silk-men.* The mills being situated in die "centre of 
the silk-producing district, their purchases at s made from 
country farmers, who bring to market only small quan-. 
tides, seldom more than fifty, and most generally not 
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.exceeding ten pounds raw silk in a parcel. On this 
account tike throwster must incur additional labour and 
expense in sorting the skeins, *o as to produce a tolerably 
regular thread of organzine. In this they frequently 
succeed but indifferently; and the consequent disadvan¬ 
tage in their sale#; is pooAy compensated by the two or 
three per cent, which they reckon upon gaining in the' 
weight from the draught of the scale in making so many 
small purchases. • 

The expense of organzining in France, as ordinarily 
conducted, is said not f to exceed two shillings and nine- 
pence to three shillings jjer pound, including the loss 
from waste. MM>. Cliartron, *perc etjils, at* St. Vallier, 
whose silk establishment is reputed to he the most ex¬ 
tensile in France, and who conduct the manufacture in 
all its various branches,—reeling from the cocoons, 
throwing, and weaving,—estimate the expenses of the 
throwing processes highefthan the price here mentioned. 
They convert their raw silk into organzine for use, and 
not for sale, and consequently may be* supposed to em-' 
ploy more carefulness in the operations than is bestowed 
in other establishments differently bircuiftstanced, drawing 
ajrnore than equivalent advantage therefrom iff the greater 
facfiity which accompanies the subsequent stages of their 
manufacture. WVlqre the requisite degrees of attention 
have been bestowed in reeling, sorting, and throwing, 
the French grown silk is undoubtedly of very fine quality, 
being fully equal to.th® Italian. The JPrench manufac¬ 
turers theiffselves give a preference to the production of 
their own soil and industry. « 

The charge made at present in the neighbourhood of 
London for organzining Italian silk is about five shil¬ 
lings and sixpence *per pound, the throwster taking upon 
himbflf, out of this price, to make good to the merchant 
the value of the waste, whatever it may prove. If the 
owner of the silk is content to bear this loss 1 of weight, the 
throwster will abate one shilling per pound of his charge. 
The waste varies materially in silk produced from different 
filatures, and is much greater with that brought from 



•CHAP. 1^ 


THROWING. 


211 


Italy than is incurred with the* East India company’s 
importations from Bengal.* The loss sustain edin the pro¬ 
cesses of throwing this kyid of silk is said sometimes not 
to exceed two per cent, upon the weight of the raw ma¬ 
terial ; “thus giving evidence of the great degree of care¬ 
fulness which has been used Ai the original reeling of die 
• cocoons. 

In a throwing-mill situated in the neighbourhood of 
London, which has been recently erected, and where due 
attention has been paiiT to the fitness of the machinery, 
there are l6'00 swifts employee^ with a proportionate 
number of spindles. s These archil pift in motion^by a 
steam engine, on the high-pressure principle, of six-horse 
power, having a boiler of capacity equal* to the produc¬ 
tion of steam for an engine of double that foree.'. The 
surplus steam is employed in warming and drying the 
factory. In this establishment, which is very carefully 
and abiy conducted, there £te emjfloyed 120 people, 
mostly young girls; and the quantity of silk thrown 
•during the whoU year, the works Being constantly em¬ 
ployed, is about 1 #,000 poundfc* weight. The weekly per¬ 
formance varies sftme'wdiat according to the quality of the 
material untie* conversion, and also "with the hygrometric 
state of the atmosphere; for which reason the yearly 
working is stated, rathe/than fall int<P any unintentional 
misrepresentation by giving the result of only one week’s 
operations. 
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' PLAIN VeAVINO. 

ANTIQUITY OF THE ART.-INVOLVED IN OBSCUHITY.-LITTLE 

IMPROVEMENT IN WEAVING APPARATUS. - INDIAN MANNER 

OF WEAVING. - SIMPLE LOOM. — 1 MODE OF ITS ACTION.- 

WARPING MACHINE. -MOUNTING THE LO&M.-SHUTTLE. - 

METHODS OF WEAVING. ■*- RIBAND WEARING.-ENGINE LOOM. 

* ft , 

TnE art of combining and interlacing fibrous substances 
with a view to the formation of cloth is of the very 
highest annuity, so that its origin is involved in deep 
obscurity. It is impossible to adjudge to any one peo¬ 
ple the merit of its first discovery : it is indeed highly 
probable, that many communities might, with perfect 
justice, lay claim to this merit. The same wants, and 
the possession of nearly similar means 'for their gratifi¬ 
cation, might naturally lead to a discovjry of the method 
whereby those means could be rendered available. The 
te^imony of almost every traveller who has explored new 
regietis acquaints,us with'the fact that'Weaving, in some 
form or other, hasten invented and pursued in almost 
every country, where the inhabitants are led by the na¬ 
ture of the climate to seek protection for their bodies 
from its inclemency.*. • v 

It is probable that in its earliest form, weaving con¬ 
sisted merely in the intermixture of substances which 
had undergone little or no previous preparation. That 
the first invented (doth was composed of rushes, or straws, 
or of shreds of tile^Dark ( and fibrous parts of trees or of 
plaitis* which needed not the previous operation of spin* 
ning. It must have formed a most important epoch in 
the progress of any country, when its inhabitants first 
came to the knowledge, that some among those fibrous 
substances wore capable of being so united by twisting 
as to form continuous and unbroken threads, whose 
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strength allowed of their taking*the place of ruder xna- 
terials. • • , * * 

The obscurity wherein the whole art of spinning and 
weaving is involved prevents the formation of any opi¬ 
nion concerning the first adoption of silk among the 
substances employed in this* manner. In the east, the 
high antiquity of the pursuit of rearing silkworms has 
already been established; and it would form a very use¬ 
less subject of speculation t# enquire how soon, in that 
portion of the globe, tfiis pursuit followed the discovery 
of the weaver s art. It is welljtnown that among Eu¬ 
ropean nations the weaving of lyien afid woollen Cloths 
was practised and brought to a considerable state of ad¬ 
vancement before they arrived at any knowledge of the 
existence of such a substance in nature as a silk /.when, 
therefore, fabrics wrought from this curious and beau¬ 
tiful filament first appeared among the Greeks, it found 
them prepared, as has been slfbwn, td re-model the costly 
substance into draperies of more moderate expense; and 

* when, at a still 4ater period, the uiAv rough t material was 
obtained, there vias’no longeh any difficulty in converting 
it to purposes af oned of usefulness and embellishment. 

The machine employed for enabling the weaver to 
perform his labours has, up IK) very recent times**,T>een 
the object of but little change oi* improvement. In 
.England, where mechanical science has long been made 
the handmaid of the arts in almost all branches of in¬ 
dustry, every improvement which, has been introduced 
in the mechanism of the loom is comparatively recent ; 
and for many of these improvements weliave been in¬ 
debted to foreign invention, rather than to the contri¬ 
vances of native ingenuity. Looms exactly similar, bbth 
in form and arrangement of garts Ko those which have 

• been used time out of miqj.1 by the weaving crgffe, are 
still to be seen in daily occupation, preferred even, for 
every purpose to which they can be made avajlatye, by 
the labouring artisan. 

•Simple as are these looms, they can yej fie favourably 
contrasted with the rude contrivances still pursued in 

• p 3 
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India, where the wretched weaver performs his labours 
in th*e ope'i air, phoosing his station under trees, whose 
shade may protect him from the scorching rays of the 
sun. Here, extending the threads which compose the 
warp of his intended cloth lengthwise, between two bam¬ 
boo rollers, which are fastened to the turf by wooden 
pins, he digs a hole in the earth large enough to contain 
liis legs when in a sitting posture; then, suspending to 
a branch of a tree the cordc which are intended to cause 
the reciprocal raising and depressing of the alternate 
tlneads of his warp, hq.fixes underneath, and connected 
with the cords, tW lo^ps, into which inserting the great 
toe of either foot«he is read) to commence his oper¬ 
ations. The shuttle, wherewith he causes the cross threads 
or wqprf to interlace the warp, is in form like a netting 
needle, and being somewhat longer than the breadth of 
the warp, is made to perform the office of a batten, by 
striking the threads of the woof or shoot close-up to 
each other. 

With this rude apparatus the patienfr Indian succeeds ‘ 
in weaving fabrics,* which, lor delicacy^f texture, cannot 
be surpassed, and can hardly be riVkUed‘t)y the European 
weaver, even when his labours are aided b]}E the most 
elaborate machinery. But it is only in climates where 
the absolute naturtfL wants of man are few, and under 
systems of government where the oppressions of the do¬ 
minant caste deprive the unhappy bulk of the people 
of all means for attaining more than suffices for the 
barest supply of those wants, that such labours can be 
so performed*. * 4 * 

The art of weaving varies but little, whatever may be 
the material which is the subject of the manufacture! 
The principal difference discernible in the construction 
of looms intended for the Reaving of silken or of woollen 
fabrics consists in the greater strength and stability re- 
quiregl for the latter machine, in consequence of the less 
delicate nature of the substance employed. 

The simplfi loom, ordinarily used in weaving plain 
silks, is similar to the following representation : — 


* Note F F., 
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* A is the beam or yam-roll, on which the threads whigh 
form tha warp are wound/ after being jregulwly. spread 1 
in a manner which will he described ; B is the cloth- 
l^*am or breast-roll, to which the ends of the warp are 



also attached, and on which the ytfcen silk is wound 
■when finished; C is a weight attached to die frame of 
the loom, and suspended over the yarn-roll to produce, 
by the friction df its cord, the»re(juisite tension of the 
threads of the warp; D E are treadles, oft which the 
weaver presses his feet alternate/y ; and, as the treadle D 
is attached *to the lieddle * or harness d d } while die 
other treadle E is attached to the heddle c e, it will he 
evident that the depression o£ eacif treadle will corre¬ 
spondingly influence the pos$ion of its heddle. Th«*two 
heddles 4 d and e e a^p each formed of two horizontal 
sticks, connected through their whole extent by imme- 

\ This parr of the apparatus is known in some parts of the country by the 
name of Hoalds, in other placet, as in London, the wyver uses the, dis. 
tinctive name of tamee, bur as that 01 Heddle appears to be most generally* 
applied, the latter name will be list'd preferably in this volume, 

• i» 4 
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tous small cords of an> equal length; and the two heddies 
' are; so United by a rope and pulley, as shovtn in the 
drawing, ojr by any other convenient apparatus, that the 
degression of one must cause die raising of the other. 
These heddles, which are commonly called the harness 
of the loom, are fumishedwith loops at the points where 
they will be intersected by the warp, each individual 
thread of which is passed, in regular succession, through 
the cords Lf one or other ,of the heddles, so that each 
alternate thread of the warp is passed through die loops 
of, the one heddle, while the intermediate threads are 
passed between Che cords of that p.ne, and through the 
loops of the other (J he<!dles! It is now evident that the 
depression of the hcddle d d, by means of the treadle D, 
will causj* the depression of all the threads of the warp 
which pass through its loops, and at the same time will 
raise the heddle e e, together with all the intermediate 
threads of the warp which- pass through its loops* leav¬ 
ing, between the two divisions of threads, a space of 
about two or three inches, which is calbd the shed, for 
the passage of the shuttle.. A modern improvement sub¬ 
stitutes for the loops small metallic eye&, through which 
the warp threads are passed, and by this mcanft the wear¬ 
ing'of the threads is in .some measure' avoided: these 
eyes are called mailr. The frann- F G G H is called the 
batten or lay, and for greater clearness is shown 'by a 
separate drawing. 

This batten is suspended by its bar F,.from the upper 
framing of t\>e loom in such a maimer that it will swing 
to and fro as 'on a centre, of motion. A shelf, called the 
shuttle-race, is formed by making the bottom bar II 
breader than the side rails G G, so that it projects about 
* an incli and a half beyond them on the side furthest 
from^he breast /oil. The ^ends of this shuttle-race are 
prolonged by hoards, which form troughs or boxes I I, 
in each of which is placed a piece of wcod or thick 
leather, K K, called a pecker or driver, and these drivers 
are made to 'traverse on small guide wires fixed between 
the side rails G G’ and the ends of the troughs 1 X. 
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The drivers are united by aV slack string fastened to' 
each, and,meeting at the handle j. L is,the Med* whjfch* 
is composed sometimes of •small portions of split redds 
or canes, but most frequently of flattened steel or br|S 9 

lig. lj. 




wires. These arft fixed, like the tedlh of a comb, in a 
frame which rests upon the* shuttle^race II, and the 
tlireads of the warp are passed through the interstitial 
spaces of the feed. ^hese* are covered by* a top piece, 
having a longituifinal groove aflong its lower sideband 
which is called the lay-cap. M M 1.) are cylindrical 
bars of wood made smooth, which are placed horizon¬ 
tally between the alternate threads of the warp, to pre¬ 
vent their becoming by any mean# entangled. Sometimes 
three of these sticks are used, and then ont? of them is 
inserted in the shed and drawn* to its proper station, 
while the threads of the warp are actuated by one treadle, 
and the other two are introduced when the other treadle 
is depressed. By this means ^ longitudinal crossing of 
tlie threads of the^warp is effected winch renders them 
still less liable to entanglement. N is the weaver’s seat, 
and being hudg by rounded ends, resting in correspond¬ 
ing brackets fixed to \}ie framing, the position of this 
seat accommodates itself to the convenjence«of the weaver , 
in the different movements of liis labour. It must be 
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^lifted out when the weaver either takes or quits his seat 
at the lo<ftn, and can be readily replaced. 

The operation of warping h one which must be per- 
fojgned with careful accuracy, as an uniform tension of 
each thread of the warp i. essential to the perfection of 
woven fabrics. ,Some cohception may be formed of 
the carefulness required in this part of the weaver’s 
labour, when it is considered that a piece of fine silk, 
whose width is not greater than twenty inches, fre¬ 
quently has the breadth of its warp made up of more 
tlfan eight thousand threads, each one of which must be 
so accurately disposed in its proper station as to avoid 
entanglement or confusion throughout its whole extent. 
In former times, this operation was effected by extend¬ 
ing thB threads at length in a field, in which manner it 
is still performed in China, and by the native weavers 
in India. It was a considerable improvement when, 
instead of this tedious process, a frame was employed 
on which the threads were extended and w r ound back¬ 
wards and forwards" over pegs. This*mode, however, 
was still very tedibus, and therefore sxpensive, besides 
requiring a ceaseless vigilance on the part of the persons 
employed to preserve 0 the regularity of the threads. To 
meetpthese evils, the warping machine, which will now 
be described, was invented. 

A A is a tressel, upon which are placed a number of 
bobbins bb: these arc arranged in rows; and it is usual 
to wind together the cor tents of forty-six bobbins. The 
thread froirVeach of these is drawn over a wire c c, and 
passed through a perforated .piece of wood 11, whence 
the threads are conducted altogether to the large reel 
E*E. This is supported in a frame F F, and it turns 
by means of a fixed^pulley placed at the lower extremity 
of its vertical axis, whence <an endless hand passes to the 
groove of the horizontal wheel G, which is fixed to a 
spindle &nd turned by a handle, as shown* in the draw¬ 
ing. A chjld seated upon the stool H gives motion to 
this wheel, and sets the whole in action, drawing the 
threads from the bobbins, and transferring them, assem- 
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bled together, to the warping machine. In order to 
distribute, the warp over the reel, the perforated piefce of* 
wood D is so attached the upright post F of the 
frame, as to slide freely upon it, and being suspended 10 

if 

Fig. *3. 



the spindle * by jl cord, which passes over the pulley j, 
the rotations of the spindle by winding upon itself and 
therefore shortening this cord raises the piece D so as 
to distribute the warp eyenly, in a spiral form over tire 
surface of the reel, without one, part lapping upon 
another. When the requisite length is reeled off the 
bobbins, the threads are tied together and cut. 

The warp is ‘now composed*of • threads of an equal 
length, and when drawn from the reel is/wound into 
the form of a ball in readiness for the cane spreader , or 
turner on to fix, or mount it in the loom. As the warp 
is required to be of a greater length than the reel con¬ 
tains when one spiral has been wound upon its surface, 
the threads are th^n turned over studs placed at th£ top 
and bottijm of the reed for tfcat purpose; and a reverse 
motion being’given to the reel, the wooden piece D*sinks 
gradually by the utwinding of the spindle i. The 
threads are then delivered from the hpbbirft, and laid off, 
in a .descending spiral upon the reel; and this operation 
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n^ay be again reversal and repeated until a sufficient 
length ofcwarp js obtained. .. 

In mounting the loom, thafeis, in fixing the warp pre¬ 
paratory to the commencement of actual weaving, the 
first operation is to roll regularly upon the beam, or yarn- 
roll, the different^portions of warp threads thus brought 
together, and which are known by the weavers as pur tees', 
and this is called beaming. To effect this, two or more 
persons must be employed. The instrument used for 
the purpose of guiding the threads of the warp, and of 
spreading them regularly upon the yarn-roll, is called a 
separate^, or raVel, and is, in forip, very similar to the 
reed already described, being made of a number of shreds 
of cane, or of v^ire fastened together in a rail of wood, in 
the shape of a comb. These ravels are made of different 
dimensions to suit different descriptions of work. Be¬ 
tween these teeth, or reeds, the threads of the warp are 
placed, and are there confined by a top-piece similar to 
the lay-cap of the reed, and which in this case is called 
the cape. The thrends of the warp being separated and' 
guided by means kf the ravel, one or*two persons keep 
the threads at their proper degree of tension, while an¬ 
other winds them on'the yarn-roll, by turning it on its 

cen'cr/'j 

The next process is drawing or entering, wliicli is 
passing each thread 1 of the warp regularly through its 
appropriate loop in the heddle. To effect this, the weaver 
places himself in fropt of the heddles;„and opening the 
following lotfp of each heddle in succession, takes the 
threads from*a person standing behind the heddles, whose 
business it is to select and deliver them in<tlieir proper 
order, when they jire drawn through the loops. The 
warp thus drawn through the heddles is passed through 
the interstitial spaces of the reed by the assistance of » 
small hook, called a sley, several threads, according to 
the texture of the goods, being passed through each in¬ 
terval of the reed, hut an equal number of threads being 
inserted between each opening, with the exception^ of 
the twelve outer or marginal dents or wires, through 
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which an increased number of breads are passed, in m 
order to form the selvage of the goods. The r#ed is'then 
placed in the lay or batter*; the ends of the warp threads 
are knotted together in several portions, which are tied 
to a shaft, and this being connected by cords to the cloth- 
beam, and the threads being stretched,the warp is ready 
for weaving. The weaver, whenever able to do so, sim¬ 
plifies this operation of drawing or entering by con¬ 
necting the threads of Jiis new warp, or cane, with the 
threads of the warp just .on the point of being finished. 
This, of course, saves the laboiy of passing the new 
threads through the .mails ajid tfee defits of tfce reed, 
.since they must then follow regulaiiy those to which 
they are attached. To distinguish it from the original 
entering of the warp through the heddles, tfie» weavers 
give the name of twisting on to this expedient, which 
saves them seven eighths of the expense they must other¬ 
wise i^cur in mounting the loBm. # 

The shuttle is formed from a piece of boxwood, vary¬ 
ing in length froAi three to six incites, and is pointed at 

t • • * 

• • Fig* 14. 


each 6nd: it has in its upper side an oblong cavity, for 
the purpose of receiving a hollow cane, which, however, 
is always called s* quill, probably»be'Mtuse quills may have 
been usually employed in former days for this purpose ; 
upon this the silk to be used ih forming the shoot is 
Tyound; a nritetal wire being passed through the hollow 
of the quill forms its axis, about which it must revolve 
freely when inserted in the shujjtle. ' 

• The quantity of silk wound upon each of these qfiills 
is necessarily but small % and their frequent renewal is in¬ 
dispensable. # For this purpose, the shuttle lias mi its 
cavity two small holes # one in the centre of eqch end, for 
the insertion of the points of this a^is. ^One of these, 
holes has a spring concealed within it, which, by its 
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compression, allows <rf the insertion of one end of the 
wire to a *lepth; sufficient for admitting the other end to 
enter the opposite hole; and vhen this is so inserted, the 
spring prevents its spontaneous withdrawal, while it 
offers no impediment to the next changing of the quill. 

The only art required in winding the quills is to pro¬ 
vide that the silk shall be delivered freely from thenu the 
best form,for this purpose is found to be that of a double 
cone. The winding of these quills is usually intrusted 
to young children. There is a hole in the side of the 
shuttle communicating with the cavity, and furnished 
with am eye of v glass, to prevent the cutting of the silk 
in its passage; through this hole, the end ©f the silk is* 
drawn by the weaver, who so places it with his finger, 
that, applying his mouth to the eye, and drawing in his 
breath, the silk is forced through by the current of air 
into his mouth. 

The weaver now'places himself in the seat of thp loom, 
and leaning lightly against the cloth-roll places his feet 
upon the treadles, l'n his right hand luS takes the handle 
of the string attached to 'the two driers, and his left 
hand holds the lay-cap or cover of the feed. The shuttle 
beipg placed in the trough against one 6f the drivers, 
and bvtween it and the Warp, the weaver commences his 
operation by pressing down with his foot one of the 
treadles: this depresses one half of the threads &f the 
warp, while it raises the others. He then gives a pull, 
or rather a jerk, to tli eh an die of the driver, in such a 
manner thaf'the shuttle is thrown by it through the shed 
or opening between the threads of the warp into the op¬ 
posite trough, and against the other driver, leaving behind 
it the thread whitfh is to form the shoot. The batten 
being then pulled by the left hand towards him, the 
shodt, which was lying loose between the warp, is, by 
means of the reed, driven up towards the cloth-roll. The 
other trdadle being now in its turn depressed, the opera¬ 
tion is reversed; the alternate threads of the warp change 
places, and thj shuttle is again thrown, by another jerk 
of the driver, into the same position in the opposite 
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trough which it first occupied. The batten, which had 
returned J>y its own weight to its vertical positiod, is * 
again pulled towards the gioth-roll, and, by a constant 
repetition of these movements, the weaving is effected. 
When the labour has been continued long enough to 
complete a few inches of woven cloth, ttyis is wound upon 
■“the cloth-roll, the rotations of which are effected by means 
of a short lever inserted for that purpose into holes made 
at the right-hand end of the* cloth-roll, and this end 
being furnished with a serrated or ratchet wheel, appall 
or click falling into its teeth, prevents the roll returning. 
The woven silk is kep/ at its proper degfee of e^ension 
J>y small hooks, called templets, connected with strings 
which pass through pulleys at either sid& of the loom, 
and are connected with weights at their other extre¬ 
mities. 

Plain weaving is thus sefin to be a very simple oper¬ 
ation. certain degree of pitoficiencty in the art may 
doubtless be quickly and easily attained, but much prac¬ 
tice and attention iare nevertheless required, in order to 
form a dexterous vteaver, so as* to enable him to produce 
well woven fabri<5s, arid to accomplish within a given 
time such a ^option of work'as will Cam for him a com¬ 
petent subsistence.* • «. 

Many tyros in the art? so use theirCeet as to depress 
the treadles far too suddenly; the had consequence of 
which is, that by the sudden relaxation and tension of 
the threads of the«warp, such amqpg /hem as may at any 
point be weak are broken, the tendency to which accident 
is increased by the greater friction against the dents of 
the reed. Considerable time is then lost in renewing the 
broken threads; frequently more tlian^would have suf* 
ficed, in the absence of such accidents, for the actual 
weaving of the goods. Th^ evil is still greater «f, 
through inattention* the shuttle is kept at work after the 
breaking of one or more warp f^reads. Broken ihrqfuls 
cannot, of course, retain their relative position with the 
rest,»but cross over or become interlaced wi|h*others, to 
the manifest injury both of the look and actual quality 
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ef the fabric. Frequently, too, these broken threads in¬ 
terfere with the passage of the shuttle, and occasion 
farther mischief by the breaking of other portions of the 
threads. 

If the motion given tq, the shuttle he more than suffi¬ 
ciently rapid, it grill strike too forcibly against the oppo¬ 
site driver, and by its recoil will slacken the thread of 
the shoot, upon the due tension of which much of the 
beauty of the fabric depends. 

It is also of importance that the batten should be 
brought forward against the shoot with an equal degree 
of forge at eabh stroke, otherwige there would be no 
uniformity in tho., thickness of the cloth. <A knowledge 
of the degree* of force proper to be applied to fabrics of 
different natures and degrees of fineness can only be ac¬ 
quired % attention and long practice. An experienced 
weaver always endeavours so to mount his loom, that 
the batten shall nave suteh a range or swing as is pro¬ 
portioned to the texture of the goods under preparation. 
The motion of the batten, as it swirgs to and fro, i'o 
similar to that of*u pendulum tracing^the arc of a circle, 
and the greater or less extent of this 'arc determines the 
greater or less degfee of force wherewitji She shoot is 
dnvfpi home; for which reason it is of importance that 
the woven cloth ihould be vefy frequently taken up or 
wound on the clottt’-roll, lest the uniformity of its tex¬ 
ture should be interrupted by the diminished range of 
the batten. In we^viqg coarse or thick goods the batten 
should be hung so as to give it greater play, and conse¬ 
quently metre force, than wl^ere fine and light fabrics-are 
woven. 

1 Many experienced weavers continue to use the ancient 
mode of passing or throwing the shuttle through the 
shid of the warp from Sne hand to the other, rather than 
adopt the use of the drivers. In this case, both hands 
of ^he^weaver being occtf^ied in passing the shuttle, the 
batten is weighted, so as to fall with fibe proper degree 
of force against the shoot; and when the batten has per¬ 
formed this office', it is made to resume its proper posi- 
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tion by means of whichever hand may in turn be «t a 
liberty. # This method seems preferable u the* one 
already described, where ihe weight is applied so as to 
draw the batten away frdm the web, to which latter it 
must tKen be brought by tlnf hands of the weaver; a 
mode which seems liable to more ttpm one objection. 

" The force applied to the batten cannot be so constant a 
quantity under the manual operation of the jveaver, as 
when effected by an unvarying weight, especially where 
the use of the fly-shuttle is not resorted to, and the 
change in the action of his handfs from the throwing 4 of 
a shuttle to the pullipg of batjpn mtist inc^ase the 
toil of the weaver more thin is caused*by merely pushing 
the batten so as to allow the passing of the shuttle. If, 
too, the force is applied preferably to one a side fef the 
batten, the shoot will be more closely driven there than 
on the opposite side, and tile work, in consequence^ will 
not prove equally perfect. 1ft weaving goods of great 
breadth,'the fly-shuttle may be considered as an indis¬ 
pensable instrument, and indeed it would seem that 
nothing but the preference acquired through habit, can 
occasion the empfoymbnt of the. ancient shuttle rather 
than of this' **Tliere can be no doftbt that, for an oper¬ 
ation to be effectually performed 1 by one hand, whose Two 
would otherwise be indilpensahle, raftst give the work¬ 
man a greater command over other parts of his oper¬ 
ations. 

When fine goods are woven, tjie loops of the harness 
would be very inconveniently crowded toge&er, if two 
heddles only were employed* It is customary, therefore, 
in such cases,*to use four, six, or even more heddles; but 
this causes no alteration in the action»of the loom, tHfe 
heddles being made to work in pairs or sets, called leaves 
of heddles, where all coipposiqg the same, leaf are raised 
and depressed by the same treadle. 

It is of consequence that lod\ps should be erected fif a 
true rectangular, form, or the work will otherwise be all 
awry and unsightly. It is likewise important that the 
loom should be substantially made and firmly fixed, to 
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prevent any tremulouS motion in its working, which 
would caufee the Game evil, by producing an unequal ten¬ 
sion of the warp. * 

The weaving of plain ribands is usually performed in 
a loom which enables the Veaver to operate upon several 
lengths or warps at the same time; the number of these 
varies, being seldom under eight or beyond twenty-eight. 
The apparatus whereby this is effected, and a drawing 
of which is here given, is called tjhe Dutch Engine Loom, 
a name which sufficiently indicates its origin. It is 
worked by the hands, «and with treadles for the feet, in 
the same way as a conrmoq loom ; .each warp occupies a 
separate shuttle, which, unless r thc weaver were furnished 
with as many arms as Briareus, cannot, it is evident, be 
passed* from hand to hand. The apparatus for impelling 
the shuttles to and fro is, owing to a resemblance in its 
form to that implement, called a ladder. This ladder 
slides horizontally in a groove made in the batten ; and 
the whole being put in motion by the reciprocating ac¬ 
tion of a handle situated near the middle of the lay-cap,* 
each cross-bar of *ihe ladder is made* to strike in the 
manner of a driver, alternately right anti left, upon one of 
tliQ two shuttles between which it is placed? These engine 
loomed 0 not require any yarn-roll of cloth-roll. The 
warps hang over ]Hi|lcys, in loops which are weighted, 
and the ribands being similarly disposed, are carried 
away as they are woven. This movement is precisely 
regulated by causing tires batten to strike against blocks 
placed on tije upright posts of the framing in front of 
the loom, so that the progress of the batten being pre¬ 
vented beyond the requisite point, the shoot is driven 
home in the web^with the exact degree of force which is 
proper. The same impulsion, assisted by the weights, 
drfVes the woven fabrics in minute portions, as they 
are completed, over tlie^pulleys, anil draws the warps 
forward in the same degree, so that the -only interrup¬ 
tion from .his work experienced by the weaver is when 
the weights have run through the range assigned to 
them. The finished ribands arc then wound up, and 
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fresh lengths of warp unwound ;*the weights are again* 
applied as at first, and the'weaving recommenced. Some 
of these engine looms are fb constructed as, by the addi¬ 
tion of a simple mechanism, to render even this inter¬ 
ruption unnecessary; the wo$en ribands being wound, 
and the warps unwound, in proporticti as the weaving 
goes forward. 

With one of these looms a diligent workman may 
weave one yard in an»hbu/ of as many narrow rib¬ 
ands as the loom is qualified to produce at the same 
time. • # 

a is one of the bobbins upon which the warps are wound, 
and which, therefore, in part perfornf the same office as 
the yam roll in a common single loom*. From, these 
bobbins, the warps pass over the pulleys ft, each *of Trliich 
has close to it, and at its side, a smaller roller or pulley. 
Over these the warps are again turned after being ex- 
tendec^hy the weights c, one of which is suspended to 
each warp. From these smaller pulleys it will be seen 
that each warp descends to the horizontal roller d, winch 
is on a level wjifh *tlie shuttle-race. This roller has 
attached to it a series of reeds or-slpys c, similar in con¬ 
struction to diose contained in the batten; and these 
additional reeds, tfnc of yhich i's used for each wiSJp, are 
needed in this case, because the .proper and regular 
spreading of the warps has not been previously or other¬ 
wise accomplished. 

The arrangement of the liedcBes/ the passage of the 
warps through them, and the action of the ^batten with 
its attendant lay-cap and reeds, are similar to the like 
parts and motions in common looms, with thiscxceptioy, 
that the warp from which each individual riband is 
formed passes through the dent% of a distinct reed. 

• The course by which the woven ribarids are carried 
away may # he traced though ^pliers in the rail f, which 
stands in the ^ihiation usually ‘occupied by the*brdast- 
roll in front of the weaver. Thence the ribands pass 
diagonally to other rollers in the lyittonf rail of the 
back framing of the loom, and rising perpendicularly, 
* (j2 
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ihey are carried again through pulleys h to other pulleys 
furnished with heights i, anti thence over the* top rails 
of the framing jj to bobbins k, placed in the front of the 

F*g. 15. 



loom, over the head of the weaver, who, from time to 
time, as already mentioned, winds up thereon the finished 
riband. 1 
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The lay-cap ami shuttles are here shown in a separate 
drawing. /1 represent the shuttles, and the handle, by * 
the reciprocating action o $ which the shoot is made. 
This handle moves in a horizontal slot or groove, which 


Fig. 16. 



• * » • 

is covered by a piece of wbod conn cored to and moving 
with the handle. The lateral movement of this handle 
to the position shown by the dotted lines eftedts the 
throwing of the shuttles, which then take up their posi¬ 
tions on the sides of the warps opposite to those which 
they before occupied, as is als<f sliown'by dotted linos l': 
the next return movement of the handle m carries all 
fhe shuttles hack*to their original'positions: n shows 
the situation of the blocks which rejfulate the striking 
up of the shoot \>y tile batten, as has been already de¬ 
scribed. * * . * 

The engine lodtn is chiefly used in Coventry^wnich 
has long been the principal seat of tlfe riband manufac¬ 
ture of England ; giving employment to beyond 10,000 
looms, of which about one third only are what are called 
single looms, that is, constructed^ foi the weaving of one 
breadth only. These last are mostly emplbycd in the 
manufacturing of figured riband^, while the engine looms 
aye generally 'occupied with plain goods. 

The Coventry weavers have made K) very marked an 
improvement in their art sincere legalised importation 
<sf foreign manufactured silks? that one of the most Emi¬ 
nent manufacturers of. that city has declared, that he 
should, at thft> day, blush for •the work which fcve’i his 
best hands used formerly to furnish; that now their pat¬ 
terns and productions are fully equ%L to those of their 

Q 3 
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foreign rivals, and qualified to come in successful com¬ 
petition with the most beautiful ribands wrought by the 
Lyonnese weavers. « 

Ribands are frequently ornamented by having what is 
called a pearl-edge giventhem. This is formed by 
causing portions pf the shoot to project beyond the edges 
of the riband, and the extent of these projections is so' 
governed v as that they shall assume a symmetrical appear¬ 
ance, according to the paruculaj: form required, whether 
as Vandykes, or scallops, or any other figures. This 
pleasing effect is produced by employing supplementally 
to the yrarp-threads,, and, outside, each edge, a certain 
number of horse-hairs, which pass through mails in the 
harness in the same manner as the warp-threads, but 
which hairs will be drawn out of the riband by the act 
of its being wound on the roller. The horse-hairs are so 
connected with the machinery of the loom as to be raised 
in the succession proper* for forming the pattern re¬ 
quired. 

The following diagram exhibits the* mode of forming 
the simplest sort of pearl-edge. ' • 

The lines a a represent the edges of the riband; b b 
the shoot, and the figures 2,4, 6, 8, signify* the number 

f 



of hairs which have beep included in the several threads 
of the shoot to-which the .numbers are attached, in order 
to form the pearl-edge. It will Jbe seen that, by varying 
the . order of succession “used for raising the horse¬ 
hairs, the .form of the edge will, be determined in the 
particular manner that is desired. 
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,The commoner sorts of ribands, are composed, alto¬ 
gether, bgth warp and shoot, of Bengal §ilk. »Those of 
better quality are manufactured with a mixture of Ita¬ 
lian and Bengal silk; and the finest descriptions are 
made of Italian silk without -feny mixture. Riband is 
woven in pieces, each of which measures thirty-six 
' yards. 
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r FIGURE WEAVING. 

SUMPTUARY LAWS. -ANTIQUITY OF ORNAMENTAL WEAVING. — 

STRIFES.- CHECKS. -CHANGES OF COLOURS. -TWILLS. - 

DRAW-LOOM. -DRAW-BOY.-JACQUARD MACHINE.-PRIN¬ 
CIPLE AND MODE OF ITS ACTION. -CARD-SLIPS. -ADVAN¬ 

TAGES of th$ machine. ■— Jennings’s imfrovfment. — 
ORSTAU.ES TO ITS OllPSINAf INTRODUCTION IN I TONS. -SU¬ 
PERIORITY OF FRENCH PATTERNS. • 


Tnsv prbcgsses hitherto described are competent only to 
the manufacture of plain goods ; and although, speaking 
strictly, all that is absolutely necessary to the wants of 
civilised man, in fespeet <Vf the art of weaving, is accom¬ 
plished when fabrics of this description are produced, 
yet fashion and the* love of variety have always, except 
in the very rudest conditions of society, occasioned the 
more ornamental and fanciful prdductifons to he viewed 
with admiration and adopted with eagern?s^. 

The cynic may sneer at the Vanity wfiich seeks to 
adorn the human 4 frame in varieties of colours, combined 
into forms and patterns of still greater variety. -But it 
would he difficult to show that the powers of invention, 
and the ingenuity jvhieh this vanity has called into ex¬ 
istence, hate not been beneficially exerted in providing 
employment for thousands „of industrious artisans, in 
rescuing tens of thousands from the miseries of hopeless 
Indigence, and by exercising, in various ways, the mental 
faculties of our species. ^ 

*The growing intelligepce of mankind has long singe 
led them to discard all sumptuary ‘laws, as useless, if 
not«hurtful, to communities, whether they are *considered 
morally qr politically. The desire of obtaining that 
which may entitle us, in the opinion of our associates, 
to an increased degree of worldly consideration, is a most 
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powerful incentive to the virtues bf industry and fruga¬ 
lity; qualities which tend itiost importantly to fche general 
advancement of society, b*t which are altogether Wanting 
during its ruder stages. 

It has been well said by*a celebrated philosopher, 
whose profound investigations have been greatly instru¬ 
mental in correcting many mistaken notions upon the 
science of government, which had long been established 
and held as incontroveijjible Axioms, that “ the natural 
effort of every individual to better his own condition, 
when suffered to exert itself witl^ freedom and sincerity, 
is so powerful a principle, ttyit it is alftne, anj} without 
any assistance, not only capable of carrying on the society 
to wealth and prosperity, but of surmounting a hundred 
impertinent obstructions with which the fol^y of human 
laws too often encumbers its operations; though the 
effect of these obstructions’^ always, more or less, either 
to encroach upon its freedonf, or to 'diminish its secu- 
^ rity.” * 

It would proVb a curious subject of enquiry, to follow 
out, to their ultiiflatfe consequences, afld through all their 
ramifications, the effects resulting to society from the 
introduction^ new Juxufies. To ascertain the degree 
wherein the indulgence^ by the wealthy, of wante called 
into existence by the very means afforded for their gra¬ 
tification, brings other enjoyments within the reach of a 
larger number, byveason of the new demand for indus¬ 
trious labour this mated; and»to learn how a still larger 
class are, through the spirit of emulation!* rendered so 
desirous of acquiring an equal participation in comforts 
enjoyed by their former equals, as to give an effectual 
spur to their industry and ingenuity Luxuries, wlten 
they have been long enjoyej, become, in a manner, 
•necessary to our happiness > to be without them, %hile 
others are not so deprived, is to feel ourselves lowered in 
the scale of Society, a degradation to which but f^w in- 

* Enquiry into the Nat&re and Causes of the Wealth of Nations, by 
Adam Smith, voL ii. p. 365. * 
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dividuals would willingly submit, while the means af 
avoiding id continue within their reach. 

To imagine that communities, after once acquiring a 
relish for luxuries, can ever fall back to the primitive 
usages of society, is to coi&eive what never has occurred, 
and what, while the human mind remains constituted as 
it ever has been, never will be experienced. The natural 
wishes of .every man are placed upon the acquirement of 
something more and better than that which he at present 
enjoys ; and society is thus led, .by the concurring efforts 
of'each of its individual members, progressively and 
steadily .onward. Legislative or u governmental inter¬ 
ference may, indeed, retard the march of improvement, 
but can no more stop its course when it is once in action 
than it can £tay the motion of the planets. 

Figure-weaving is the art of producing various patterns 
in. the cloth, either by the introduction of threads of va¬ 
rious colours, or by a different arrangement pf the 
threads, or by using, in the same fabric, threads of dif¬ 
ferent substances. ’ v 

This interesting art is oi very ancient invention, and 
appears to have been practised by th'fc Egyptians at a 
very early period. Herodotus* speaks *»f a curious 
breastplate or cuirass, covered with linen, which was 
sent by king Ama&s to the Lacedemonians, and which 
was highly ornamented with numerous figures of animals 
iv oven into its texture. The historian adds, that each 
of its apparently slender threads was actually composed 
of three hundred filaments, which, under a careful ex¬ 
amination, were all distinctly .visible. 

The improvements recently introduced into this orna¬ 
mental branch of the art have been many and important; 
but previous to giving anv description of these improve¬ 
ments, it may he as well to explain, generally, the more- 
simple, although more laborious and l£ss perfect, means, 
wher^by^the weaver was formerly enabled to produce the 
requisite varieties of form and colour from his loom. 

Stripes which occur throughout the length of the 

* Lib. iii. c. 47. 
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piece are the effect of using threads of different colotfrg, 
or substwices in the warp tdone, and do not ser^ail any 
additional labour upon the weaver. Stripes which run 
across the piece, or in the direction of the shoot, are 
caused "by using different shuttles, furnished with threads 
of the requisite colours and substance* for the formation 
of the shoot. The only additional labour thus occa¬ 
sioned to the weaver is that of changing his* shuttle at 
certain intervals. A cqmbiifttion of these two methods 
will, it must be evident, produce a checkered pattern, 
and thus a very great variety of Rectilinear patterns nfay 
be obtained. • , • * • 

To call forth figures, flowers, or patterns of any other 
kind, different means are necessary. By dividing the 
warp between several leaves of hcddles, which oan be 
depressed at pleasure by separate treadles, threads of 
different colours may be either concealed or brought for¬ 
ward jipon the face of the gdbds, at \hc pleasure of the 
weaver. These threads may be made to change places 
' one with the other, so as to reveal or conceal each in 
such a way as to ihake out* the particular pattern in¬ 
tended. * 

Where "theeads of p different colours or substanc^ are 
employed in forming the shoot, the shuttles containing 
such different threads must be substftuted as often as is 
required by the contemplated change of pattern. To 
effect this substitution with but little trouble or loss of 
time to the weaver, a very simple but effectual contriv¬ 
ance is used. * 

One of the troughs connected with the shuttle-race 
must he made in two parts, thus: — 

The box, here shown, forming part of the trough "in 
which the shuttle is placed between the warp and the 
•pecker or driver, can be easily exchanged for another 
box, furnished wi\h ajdifferent shuttle, having wound in 
it a thread t>f the kind wanted. In order to’facilitate 
this exchange of thc^ shuttles, the movable .part of the 
trough is suspended from a centre of motion, as at b ; 
by swinging, therefore, the box a on its centre, any one 
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of°its divisions may be brought opposite to the drives, 
so as exactly to coincide with -it, and to form p?rt of the 
same trough in continuation of the shuttle-race. The 
upright bar of the shuttle-box a works, as is seen, upon 

Fig. 18. 

* *. ... 

! i ! * v * . 



a curved arm c, which is furnished with pegs or catches 
to confine the bar ih the precise position which it should 
occupy. If more than three different coloured threads 
arc wanted to form the shoot, there nay then be two 
movable boxes foi- the shuttles; one? being placed at 
each end of the shuttle-race. 1 

Tweeled or twilled cloth -is a description of figure 
weaving depending upon peculiar arrangements of the 
threads that compose the warp and shoot. These ar¬ 
rangements may be almost infinitely varied and ccmpli- 
cated, so that it would be difficult to convey a clear or 
adequate description pf every variety; nor, indeed, 
would it be ^useful in a work like this to do so. It is, 
however, eafcy to communicate an idea of the principle 
that enters into and governs this method-of weaving, 
itfnich will be at puce understood by consulting the two 
following diagrams. 

«p . 19. 

<’ . 

A represents in section, but greatly magnified for the 
purpose of clearness, a piece of cloth woven in the sim¬ 
plest manner. The circles are intended to represent the 
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section of the warp, andfltthe w£ved line which pasSeg 
alternately above anil belotv each following thread of the 
warjj is the weft or shoots this on its return is, by the 
altered position of the threads of the warp, made to pass 
beneath those threads which it had before passed over, 
and over those under which it had !»eeii previously di¬ 
rected. 


Fig. 20. t 

U 

^_\ rv#- . \ y ~ - ■ 


B represents, also in section, 9 piece of twilled cloth, 
where the waved line or shqpt is*seen £0 pass ^>ver four 
threads, and under one thread of tljc warp; while it is 
, manifest that by the alternation of the heddles the shoot, 
with the return stroke of the shuttle, will pbss* under 
four threads and over one thread of the warp. It must 
not be understood, that in weaving twilled fabrics the 
shoot invariably passes undet*or over'four threads before 
interlacing with the warp, or that it then interlaces with 
only one thread • the number of threads so passed over 
may be two, thrtfc. Tour, five* or mor£, in fact, any num¬ 
ber greater than one, although seldom fewer than three ; 
and the interlacing ipay he with two or more threads, 
according to the* pattern which it is desired to produce, 
and which of course will vary according as the number 
of threads passed over or interlaced is greater or less. 
All the intersecting points where the threads of the warp 
and shoot cros.s* or interweave «arc# more marked to the 
eye from the circumstance of both threads being seen to¬ 
gether. These points take the* form of diagonal lines, 
extending parallel to each other, across the face of die 
doth, and the degree of obliquity will vary according*to 
the number of warp direads gassed over without inter¬ 
facing with the shoot. In twills of die coarsest fabric 
the shoot is interwovqp with every third thread of the 
warp; and In proportion as*.the materials wrought are 
finer, longer interval^ are allowed, until, in gome of the 
finest silks, tne interlacing takes place widi only each 
sixteenth thread. 
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r *A1^ the varieties of twillingflepend upon the mountin'g 
or working of the different leaVes of heddles, or'the har¬ 
ness of the loom: these, by tHeir multiplication and by 
their connection with a greater number of treadles, which 
can be made to work in different orders of succession, 
vary the arrangements for separating the threads of the 
warp in forming the shed, thus, according to the wea¬ 
ver's phrase, augmenting the number of leases in the har¬ 
ness. 4 . 

In forming patterns where the variety is extensive, 
the number of treadles that would be necessary to ac- 
complish*this mode of* wearing would be so great, that 
one man could not* possibly manage them With his two 
feet. By placing one of these inadvertently upon a wrong 
treadle, t!ie uniformity of the work would be interrupted, 
and the pattern disfigured ; and it could not be expected 
that, while urging forward his work with the celerity 
necessary for the adequate support of his family, any 
man could so bestow his attention upon every part of his 
operations as to ensure the absence of ‘£11 errors of this 
description. , " ' 

The regularity an<^ precision which arc i\ecessary in 
producing fanciful patterns of great variety require, 
tlierefoft, a different description,of loom. To meet this 
necessity, the apparatus called a draw-loom was invented: 
by means of this the most comprehensive patterns' were 
produced; and in using it the weaver was absolved from 
all extra attention, havftig only to apply his feet, as in 
the commonest kind of weaving, to two treadles alter¬ 
nately. The working a draw-loom formerly required 
the constant attention of two persons, one of whom wa t s 
employed to raise*tlie heddles in their requisite order of 
succession, by pulling strings attached to the various 
leavls respectively, while the other carried forward the 
operation of actual weaving; but during the yejir 1807 a 
most*valuable invention vtas brought into use and sub¬ 
stituted forpthe second person employed. The saving of 
labour resulting f$om the use of this apparatus com¬ 
prised, perhaps, the least part of its advantages, since it 
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removed, by the unerring certainty of its operation, all, 
v possible thance of mistake in pulling a wrong string, 

- Which, while the office wafc performed by human hands, 
could not but sometimes occur. The apparatus, when 
once properly set up, itself provided for all the operations 
and changes required. » 

This machine, which, from its standing in the stead 

* 1 . 



of a person who was distinguished by that name, is called 
a dVaw-boy, will be now described; jnd this will super¬ 
sede the necessity for giving any more particular explan- 
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ation of the draw-lootu as it existed prior to this most 
material improvement. 

Fig. 21. is a perspective vi.-w ; fig . 22. a plan of the 
machine ; figs. 23. and 24. are parts of the apparatus, 
which may be referred to for clearer elucidation. The 
same letters, whe,v> they occur in the dii^ent figures, 
apply to the same parts. 


Fig* 22 . 



The machine was fixed at the side of the loom in the 
place where the assistant Weaver used formerly tqstand. 

A A is a square axis made of wood, and so mounted 
as to turn backwards and forwards in die frame B B on 


Fig. 23 . Fig. 24 . 



centres of motion. The pulley D is fixed at one end of 
the frame-, hiving«a line a a fastened to it at its highest 
point. The axis is put in motion by means of this fine. 
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-each end of which hi connected with one of the treadles* 
of the ldom. EE 'are yooden rails hr shllvts fixed 
across the frame parallel to A, and e e are brass plates 
screwed to these shelves, and pierced with a great num¬ 
ber of holes to receive as many cords, for a purpose that 
will appear.' F is a central rail placed beneath the re¬ 
ciprocating axis A A, and to this rail are fastened cords, 
which, passing through the j^rforations of the’plates e e, 
are turned over rounddtl rods G G, and kept extended 
by the weights b b: the feds G G are suspended by cords 
at each end from the ceiling of the room. To each of 
the cords which passes fjprn* F dirough the plates e v, 
and just before they are turned over the rods G G, 
another cord is attached. The latter cords arejrepre- 
sented by II, and hang loosely, their upper ends'being 
connected with lines extending horizontally across the 
ceiling of the room, to wliielj they ajre fastened by one 
end, While the other end of each passes over a pulley 
.placed at the top # of the loom; and {he leaves of lieddies 
or harness are all suspended by lines jhus conducted. 

It will now be,scen* that when any one of the c >rds 
fastened tew the central rail F id pulled down, it must 
draw one of &e cords* II, and act upon that part c£ the 
harness which is connected with it: pile of the weights 
\b keeps the cord at its proper degree of tension. It may 
he easily understood, that the harness being arranged in 
such succession as is required to raise and depress the 
leaves of heddles in a manner which will produce those 
various situations of the warp which are necessary to the 
production of the required pattern, it only remains to 
provide for the regular and successive drawing of t^c 
cords as they are mounted in the draw-boy. This is the 
business of the machine, and accomplished in the^fol- 
lowing manner : —» # 

The axis A A has ftxed to*it a semicircle d, ^grooved 
in its periphery like a pulley/ and with both its*$nds 
divided so as io form a cleft hook or claw. Each of the 
strings made fast to the rail F has a 4&rge*knot made ijj 
it, a little below the point where it passes throughj 
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r and when the axis A is made to vibrate to and fro f>y 
the action* of the treadles, a^, before mentioned, one of 
the hooks of the semicircle d seizes upon one of these 
knots, and drawing dowi the cord, raises the heddles 
connected with it. 

It must be remembered, that by the connections made 
between the various leaves of heddles the raising of any 
one of the leaves must occasion the depression of all the 
others. ‘ 

The shuttle being then thrown, the other treadle is 
in its turn depressed: Vhe axis A, with the semicircle d, 
in its return back, atlowsf* the cord to disengage itself 
from the cleft fyook, and to take its original position; the 
semicircle then inclining over to the other side, its other 
cleft hook lays hold of the knot made in the cord next 
in advance of the one opposite to that just released; draws 
it down ; the shuttle is again thrown; and so on in re¬ 
gular succession, each claw in its turn seizing ujVon the 
cord next beyond the one directly opposite to that just 
drawn. The means whereby it is provided that the 
claws shall take in succession only the alternate cords 
passing through e e Lre these: — The two caeks h and 
i, irf die plan, jig. 22., which are let ip to grooves in the 
axis A, have teeth like saws, but the teeth on one lack 
are inclined in a contrary direction to those of the,other. 
These racks are caused to move backward and forward 
in their grooves to the extent of one^tooth at each vi¬ 
bratory movement oi‘ the axis, by the action of two cir¬ 
cular inclined planes of iron fastened to the frame at L 
and M, against which the entls of the racks are thrown 
hy means of spiral springs concealed beneath each rack. 
The semicircle is fixed on a box or carriage N, which 
slides upon the axis A, and has two clicks upon it; one 
at /, which falls into the teeth of the rack h, the other 
at fop the teeth of the lack «:'n is a roller, 'Sxed over 
the box, and connected with the two clicks l and m, by 
threads wdUnd in opposite directions, 60 that one qlick 
is always raised u^f and disengaged while the other is in 
action. O is a piece of wire fixed to the frame in such 
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a*manner as to intercept another small wire projecting 
from the*roller when the axis is inclined, and to jam the 
roller a short distance: I* is another wire, intended for 
the same purpose, fixed to the movable cross bar Q, which 
can be fastened as required at either a greater or lesser dis¬ 
tance from the end of the axis. If th<? roller tt be in such 
a position that the click m is down while / is drawn up, 
the action of the apparatus wjll be this:—the'semicircle 
first inclines to the direction shown in fig. 21., and its 
hook draws down one string; during this motion, the 
end of the rack i comes to the ii*clined»part of the cir¬ 
cular inclined plane M, ayd <s iribved by its luring to¬ 
wards D the space of one tooth, which advance is main¬ 
tained by the click in falling into the tooth k On its 
return the axis thrusts back the rack «, together with the 
sliding box and semicircle,, towards L, causing the claw 
to catch the next opposite string; apd in this manner 
the semicircle proceeds, advancing one string with each 
.vibration, until it reaches the end. of its course. The 
tail of the roller n then strikes agaiyst the pin P, the 
roller is turned over, the click m is raised, and the other 
click l is brought into actijpn upon,the rack h. By this 
means the semicircle ns moved back one tooth foiweach 
vibration towards* M, until die wire projecting from the 
roller n meets the wire (), by means#of which it is upset, 
the click m again comes into play, and the semicircle is 
by these means kept constantly advancing and receding 
with the most perfect regularity.* * , 

The machine which has just .been described was not 
in all respects the same as the first mechanical draw-boy 
that was employed, upon which it formed a considerable 
improvement, by rendering it unnecessary fbr the weaver 
to quit his labour at the loom 2nd reset it, whenever die 
semicircle had completed its progression from one end of 
the frame# to the other. * This improvement was ,|he con¬ 
trivance of a Mr. Puff ; it exhibits great ingenuity* and 
the apparatus proved •eminently useful, although liable 
to one very serious objection. The weight of the har¬ 
ness aud die friction of the machine being considerable. 
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it wac necessary to adjust accordingly the range of the 
treadles which gave it motion; and in order not to oppress 
the weaver with the weight,'it was requisite that he 
should depress each treatise to the extent of ten inches. 
The exertion of raising his feet so high, and in such 
quick succession a's was needed, proved exceedingly fa¬ 
tiguing, and even affected injuriously the bodily health of 
the weaver. To remedy this evil, an engine maker, named 
Jones, fixed on the axis of the driving wheel or pulley 
D two cranks, each being about two thirds of the length 
of the radius of /he wheel. But it was found, as indeed 
might hLv'e been expected, £hat ibis arrangement in¬ 
creased the load and friction so disproportionately to the 
advantage that was gained by shortening the tread, as to 
render it hardly available in practice. It was, perhaps, 
a rather better contrivance when a weaver, named Hughes, 
substituted for the abo^e mentioned cranks a small 
grooved wheel, which he fixed on the axis of the driving 
wheel, and connected it with the treadles by means of 
cords passing over g pulleys • but the evil, although dimi¬ 
nished by this means, was not nynovfjd. In the years 
1820 and 1821, another ingenious silk weaver, named 
Rickards, made a farther and effectual improvement, by 
attaching to the prolonged axi^ of the machine an arm, 
carrying a leaden weight of such magnitude as would 
counterbalance the weight of the harness. 

The apparatus, thus improved, continued for a long 
time to pro^c of great Usefulness in figure weaving. It 
detracts nothing from the merit of the inventor and im¬ 
provers of a machine which removed so many of the dis¬ 
advantages attendant upon the system of figure weaving, 
as then usually plactised, that another and a better sys- 
terr^has since been imported from a neighbouring country, 
which has occasioned the 'laying asidf of the draw-looih 
and its attendant draw-boy,/or the productioivof figured 
silk ^oods. 

The contrivance whereby this*-new system has been 
accomplished is the invention of M. Jacquard, who 
was a practical weaver of Lyons. Bearing his nf.me, it 
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will probably prove a lasting record of his mcchanieal- 
talent, and will secure for* his memory .that fjtir harvest 
of fame, which, unhappily, he has not lived to reap, 
having fallen an early victim to the intensity of Lis 
mental application. 1 

In ijie course of the very few years which have elapsed 
since its first introduction into this country, the Jacquard 
loom lias entirely taken the place of every oth'jr method 
of figured silk weaving^ and* has been, in no small de¬ 
gree, instrumental in bringing that curious and beautiful 
art to its present state of advancement. The elaborate 
specimens of brocade, which ysedjto be brougljj forward 
as evidcnce*of skilfulness t>n the pari of the Spitalfields 
weavers of former days were produced by only the most 
skilful among the craft, who bestowed upon thei}r per¬ 
formances the most painful amount of labour. The 
most beautiful products of* the loom in the present day 
are, however, accomplished by men possessing only the 
ordinary rate of skill, while the labour attendant upon 
*the actual weaving is hut little mort? than that demanded 
for making the plainest goods*. The carefulness and skill 
now required in preparing the yarious arrangements of 
the harness iy the loom, or, to use? the technical phrase, 
in building fhr ntouhire, are out of all proporiioff less 
than were called for before the introduction of Monsieur 
Jacquard's invention, the principle and operation of 
which will appear from the following drawings and 
description.® * H , 

The apparatus is fixed on the top of! thfc loom, in a 
perpendicular line with its.harness, which i£ attached to 
the lifting hooks a a. These hooks are passed perpendi¬ 
cularly through eyes in an equal number of horizon&1 
needles b <?, which lie in row's ip the frame d d. Of these 
lifting hooks and needles, opjy eight are shown ivJ the 
drawings, in order* to simplify the description; whereas, 
in the acthaLmachine, there!* aflg as many as 400-*of pach, 

* The drawings inserted fbr the elucidation of the JaccJUard machine 
are merely outlines; a mode of delineation which is necessary, in order to 
render apparent its internal construction and action, which are concealed 
in the actual machine by the framing wherein the apparatus is contained. 

• R 3 
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pr* fifty in each one of *the eight rows, forming as many 
leases'or laches in the warp. f The horizontal needles b c 
protrude through the frame d & at c, and are kept in that 
position by helical or spiral springs e e, placed in cavities 

Fig. 25 . 







in the frame d, and there confined by vertical wires f, so 
that any degree of pressure being applied against the 
points of those needles at c will cause them to retire 
into the franje 4 d, ahd,‘on the removal of this pressure, 
the elasticity, of the springs will again drive the needles 
forward. The range allowed for this horizontal move¬ 
ment of the needles is limited by vertical pins g, passing 
through loops ma&e in the needles, and which stop them 
at ascertain point. Closte to these vertical pins, others 
arc placed horizontally, dpon which the loops of thfe 
needles slide, and by meqp^of which they are retained 
in thfeir proper position. ' One of the needles is shown 
separately, »for clearer elucidation.t 

Above the*framft dd is another frame ft, having bars 
ranged horizontally at right angles with the needlps, and 
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in number equal to the rows o£ lifting hooks. This 
frame h ^ alternately raised from or Iqwered upoh the* 
frame d d, by a lever attached to and acting with the 
treadle, and the length of the lifting hooks is so adjusted. 



that when the frame h js loWered the lifting bars would 
so insinuate themselves, under the curved ends of the 
lifting hooks as to raise them wl^en the frame h is again 
raised. For this purpose, Jhe Jifting' bars w which in 
shape are something like blunted knife blades, have their 
broad parts a little inclined out of the perpendicular, so 
that their lower edges shall not strike in jhdr descent 
against the curved extremities of the lifting hooks, while, 
by their continued depression, the flat parts of the bars 
will <pme in contact with those curves, and force the 
hooks somewhat back against the springs. These, at 
the moment they are freed from tile pressure by the de¬ 
scent of the bars below the curves, fhree the hooks hack 
into the vertical position, which*ensures their being sus¬ 
pended on tlifc lifting .bars'with the upward movement of 
thq frame h. • t • 

It will be observed that half thd number of lifting 
hookk are attached to the lifting tars, while the other 
half remain disconnected with them : this has been ef¬ 
fected by the forcing back of -the* needles, through the 
eyes of which those lifting hooks are passed, and which, 
by that act, are thrown out of’their perpendicular, and 
pre thus carried out of the range of the lifting hooks. 
All, therefore, that is further wanting to govern llie 
raising and depressing of thq different portions of the 
*warp is a system for managing the retirement of the 
proper needles within* the frame d d, and, consequently, 
for influencing the taking up of the proper hfeddles by 
means of the horizontal lifting bars. 

This system of management is effected* by the agency 
of a square revolving bar, and‘a succession of perforated 
J , R 4. 
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eipds -or slips, which earned round with its revo¬ 
lutions. fj , t * « 

, ’ Fig. 2f- 



The revolving bar is performed on each of its four 
sides, with holes, answering, in number and position, to 
the points of th^ 1 needles at t e ; and, one or other of these 
sides is brought int*> contact With that same* part of the 
frame d, at each depression of the treadle. 

In (lie 'absence of the cards or slips, the points of all 
the horizontal needles b c would enter into the perfor¬ 
ations of the revolving bar, and every one of the lifting 
hooks would be taken up crti the lifting bars; wdiepce the 
office of the cards becomes apparent. These are par¬ 
tially perforated, in Such a manner as*to make out the' 
intended pattern by means ‘of the partial influence they 
are made to exert in causing the retirement of the hori¬ 
zontal needles. It will'be seen,‘by reference‘;o the cards or 
slips,^n^ their perforations are not so numerous as those 
on the sides of tlieVevolving bar, and that these holes 
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occur at irregular positions. If, then, one of these slips of 
card be made to cover the cide of the revolving bar which 
is opposed to the points of *die needles^ such of the latte/ 
as do not coincide with ljie t perforations made on the 
slip will* be driven back'against their helical springs. 
Their lifting hooks will, consequently, be carried beyond 
the range of fhe lifting bars; while all those needles 
which find coinciding perforations in the card slip will 
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pass through it into the perforathms of the revolving iwft* > 
their lifting hooks will, oh the depression of* th? &*me 
h, be engaged by the liftifrg bars; and those portions of 
the harness which are connected with them will be 
drawn up. ' 

The perforations in the slips are sc>placed as to occa¬ 
sion that succession in the raising of the harness which 
will make out the intended pattern. For this purpose 
it is necessary to have gs many cards or slips as there 
are required threads of «hoot to make out or complete 
the pattern; this number of car<^, where the patterif is 
large, or of great variety, i* vary considerable. The 
whole of thfcm are fastened together *by .threads at their 
extreme ends or corners, in the manner* shown jn the 
drawing ; and they thus form a kind of endless uhain, 
one complete revolution of which makes out the pattern, 
which the continued working of the loom repeats to the 
end of # the warp. # 

The revolutions of the card slips with the revolving 
*bar, and the precision with which they must take their 
position upon it, So a§ to cause the coincidence of their 
perforations^ is provided for by^ conical studs t i upon 
the revolving*bar, upon which studs the slips adjust 
thegi selves by meins of 4 the larger perforations jj made 
in them for that purpose. , 

The punching of these card slips for the composition 
of different patterns is a distinct and separate business 
from that of the Sveavcr, to whom the cards are given 
out, together with the silk to he woven, by the master 
manufacturer. A sort of property in the pattern is thus 
retained by the master, which, should it become a fa¬ 
vourite with the public, proves to him*an affair of some 


considerable advantage. * * 

* The regular an<J successive revolutiorfs of the square 
revolving j)ar are thus man^gejl. 

The bar k "must be hung by Its end pivots 2 in a frame 
m f which is so jointed* above as to swing frem and to 
the side of the frame d with an unvarying motion. The 
bar, wjiich has been shown separately, will be seen to 
* * Note oa 
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hdVe fit onfi end four pillars nop and q, into which the 
hook r catches ie succession, So as to cause the bar to 
make one fourth of a revolution. The precision of this 

F%. 29. 



movement is also guarded by a bar, shaped like the letter 
T reversed, s s t> which is pressed on the two upper pil¬ 
lars of the revolving bar by the action of a spring, The 
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frSrae m is swung from the fraftie d by the j-dller «,. 
which, being attached to the frame h, rises w\th it, and 
works in the hook-shaped bar v attached to the frame 
m, causing the latter to swing pn its upper joint; and by 
the same means the depression of the frame h must 
again draw the frame m to the positkn it had quitted 
against the frame d. 

The catching of the hook r in the pillar *5 permits 
the swinging of the frame m only through the turning of 
the revolving bar, the outer vertical side of which is thus 
made to take a horizontal position jn the upper part of the 
frame m. By its return against the framed,,another of 
the pillars, is brought withiif the hoolj r, and secured 
in readiness for the next swinging movement of m. 
The revolving bar is thus seen to have both, a Vibratory 
and a revolving motion ; the first occasioned by the 
swinging of the frame m, to which ii is connected on its 
pivots^ and tile second by the restraining action of the 
,hook r. 

The cord w x so connects the two opposite and similar 
hooks r and y, tjiat the drawing or this cord upward 
will throw,the hook r out of action, and cause the suc¬ 
cessive catching of the pillars nop and q by the J\ook y 
instead, when th£ motiqp of the revolving bar will ne¬ 
cessarily be reversed. This provision is made in order 
to enable the weaver to repair any accident that may 
occur, through the probable breaking of the warp threads, 
or the possible ’disarrangement’ of the harness. The 
movement of the card slips bein" of course,reversed by 
this means, the weaver tries back his work sufficiently 
to accomplisli his purpose; and then, by pulling down 
the cord w x, the lower hook is released, and the upper 
one is again engaged, so that the revolving bar and the 
card slips once ir.*.*, proceed*in the forward direction, 
and the weaving agaiip advjinges. 

The lines*numbered 1, 2, 3, &c. represent the card slips 
and their situations during the working ofi the loom. 
The junction of the slip numbered 1^5 to that numbered 
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4 1*- shpws how, by the repeated succession of all the 
cards, the«endless repetitions of the pattern ardproduced 
in the manufacture. ■ w 

It will be observed, that the card slips are so perfor¬ 
ated, that, in addition to the blank spaces necessary to 
make out the particular pattern required, they likewise 
oppose blanks, alternately, through their whole extent, 
to each intermediate row of needles in the frame d. If 
the card No. 1. entirely covers the first, third, fifth, and 
seventh rows of perforations in the revolving bar, the 
card No. 2. will, in like manner, cover the second, fourth, 
sixth, and eighth row*; which means the requisite 
succession of the harnesses uniformly preserved. 

Availing hiinself of this necessity for covering the 
alternate rows of perforations, Mr. J. Hughes, of Bethnal 
Green, has ingeniously proposed to employ the same set 
of card slips in producing two distinct patterns, by using 
their intermediate blank spaces, and causing the requisite 
succession of die harness by means of other cards, per¬ 
forated accordingly, and winch are fixeS, widi that view, 
on the different faces of the revolving' bar, so that the 
first and third faces have their first, third* fifth, and 
seventh perforations, covered, while the second and 
fourth faces have dieir other f<?ur alternate rows con¬ 
cealed : these fixed* cards thus become substitutes for the 
® 1 * 
intermediate blank spaces on the revolving card slips, 

anti some part of the expense and labour connected with 
the second pattern are slaved. 

The Jacquard loom has proved so beneficial to the 
weaver, by simplifying the most difficult portion of his 
labour, and by so importantly economising his time in 
the preliminary, and, to him, profitless preparation of 
his loom, that lie complaiirs not of the exertion for which 
it calls in depressing the treadle and lpver, although this' 
exertion must needs be very considerable, fromjlie fric¬ 
tion of its parts, the resistance of so many springs, and 
the raising /if the numerous weights, by the re-action of 
which the harness qf the loom is depressed. It is some 
time, however, ere the weaver who adopts the use qf this 
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really beautiful apparatus becomes sufficiently familiar 
with its arrangements to carry forward }iis labour with a 
satisfactory degree of celerity; but when this as once 
accomplished, the comfort which he derives from those 
arrangements affords ample amends for the cares of his 
noviciate; and there are not any by ,’yhom, under such 
circumstances, it would willingly be abandoned. 

The Jacquard apparatus is provided by the master 
manufacturer, and continues, of course, equally with the 
card slips, to be his property ; an arrangement rendered 
necessary by the poverty of the weavers, scarcely one 
of whom could furpish thq, megns for providing the 
machine. * u 

Each set of cards, when it is removed’ from the loom 
to make room for another set with a different pattern, is 
carefully tied up, and, as a distinctive label, the bundle 
has attached to it a portion of the fabric which has been 
woven j so that the manufactu^r may’know, at a glance, 
what set of cards to employ for the production of any 
' one of his particular pa 1 terns. ■' 

Tlie general introduction *of this "apparatus was im¬ 
peded for some time,* owing to .the great height which 
was required^in the apartment destined for its erection. 
Within the last twelve months, an improvementiiaJl been 
effected, which renders*the invention more extensively 
available, by admitting of its erection in apartments not 
beyond the ordinary height of chambers inhabited by 
silk weavers. This improvement wsjs brought under the 
notice of the Society for tlic Encouragement of Arts, 
Manufactures, and Commence, and was, on that occasion, 
deemed deserving of reward both pecuniary and honorary. 
This society has always been alive tortile great import¬ 
ance of the silk manufacture to this country, and has 
done more for the encouragement of ingenious artisans 
in this branch of ftidugtry than has „ been, or than could 
be, effectdU by the patent latvsender the present -system; 
the great bulk of the inventors being in a situation of life 
which deprives them of all means for securing to them¬ 
selves the privileges of a patent. * 
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* To give an intelligible account of the alteration thus 
effected, i^is necessary to explain, that the cords where¬ 
by the leaden weights, which are called lingos, are at¬ 
tached to the harness, are each led through a hole in a 
board in front of and somewhat lower than the breast- 
roll of the loom: ithis is called a comber-board; and its 
numerous holes are so disposed in .lines, that the rows 
which cross the loom comprise a greater number of holes 
than the rows which run fn th^ direction of its length. 
On the other hand, the rows of lifting hooks contained 
in "the apparatus above^are in the greatest number in this 
last-ment^ned direction. , In attaching the harness to 
the lifting hooks, it had been 1 usual to connect each cord 
with that individual hook which would have stood in the 
most natural relation to it, provided the comber-board 
and lifting hooks had stood in the same direction; but 
as they do not so stand, it is evident that this disposition 
of the cords must occasidn a twisting of them a among 
each other; and hence arose the necessity for carrying 
them through a wider range of space; that the chances* 
of entanglement of confusion might be diminished. This 
mode of connecting the. harness with the lifting hooks is 
called “ the London tie." The improvement consists in 
connecting each cord with the^ individual hook which 
stands in the most natural relation to it in the actual 
position of the different parts: this is called “ the Nor¬ 
wich tieand by reason of its diminishing the chances 
of entanglement among the numerous cords, makes it 
practicable io confine the harness within a narrower 
range of space. 

Besides the economy of space thus acquired, it was 
found practicable <to diminish, in some degree, the height 
given to the framing of* the apparatus; and the com¬ 
bination of these two circumstances brought the whole 
machine, as has been before mentioned, within the height 
of chambers such as are cemmonly inhabited by journey¬ 
men weavers. Previously to tliis^lteration, it had been 
by no means Ninco^imon to cut away the ceiling of the 
apartment in the spot directly over the Jacquard appa- 
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ratuSj but it is obvious that recourse could not always 4)$ 
had to evn this bungling expedient. • t 

The Society for the Encouragement of Arts has very 
recently given encouragement to another alteration, which 
effects a very desirable simplification of this ingenious 
invention, dispensing altogether withtfhe helical springs 
which serve to push forward the needles, and substituting 
cords and perforated boards for the lifting hooks and 
lifting bars of the original machine. 

f 
* 

Jer 
nal 
on 


Fig. 30. 



The cords' attached to the liarness, of which, # to Avoid 
confusion, eight only #re here given, are fastened to the 
top "of the frame a a, bb, which is |p be Raised by the 
action of the treadle and lever. The under board bb of 


rhis improvement is ihe contrivance of Mr. William 
mings, a practical weaver and ijachine-maker, of Beth- 
Green. The meaps whereby 14 is atfainec^pill appear 
consulting tlie following diagram*—^ 
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tfc^ frame, through which the cords pass, in their desceat, 
' k.perforated wijh the requisite number oj^ holes ; and in 
Coiraciicn with^each one of these holes k a small.‘slit, 
thb width of which is narrower than the diameter of the 
hple from which it process. This perforated board 6 6 
answers the same ^purpose as the lifting bars; for each of 
the harness cords hating a knot made in it in the exact 
spot to wjjhidh the lower bo&frd b b of the frame will de¬ 
scend with the return strode of the lever, either these 
lenots will, by the protruding of the needles as at cc, be 
detained upon the upper surfabe of b b from their ina¬ 
bility to pass through r the slits, or, by the passing back 
of the needles, as at d4, the knots will be made to coin¬ 
cide with the bblei in b b, thrpugh which they are small 
enough to pass freely.* The portion of the harness with 
which they are connected 1 ' will, consequently, not be 
raised* Another perforated board, e e, is placed beneath 
the horizontal needles, apd through this the cords descend 
'to the comber-board ff> which is similar to the one for¬ 
merly described ' the cords of the harness, passing through 
this, are kept extended by the plummets, or lingos, at 
their bottom ends; and these perform* the office of springs 
in bringing forward the horizontal needles sc/dd, when¬ 
ever thejE meet with,coinciding perforations in the re¬ 
volving bar; the lifting cords.tlten insinuate themselves 
between the, slits, and are raised by means of their knots, 
as before described,? 

For clearer eluciiJatipTi, the board b b is here given, 
with its circular holes and slits for the passage or de¬ 
tention of the knots. 4t must bu borne in mind, that 
instead of the small number here delineated, this board 
has 400, and sometimes even a greater number, of holes 
and slits, but the indication of which in so small a space 
as this diagram, would haye rendered it less clear and 
intelligible.. . - 

In^tlis course of the ve^y few years during which the 
Jacquard machine has been known in England, it has 
been thus ’materially simplified and improved; while in 
Lyons, the city of its birth, it still remains unaltered, 
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cither in form or arrangement/ from the original in¬ 
ception tf ite first ingenious inventor.* ft "‘has been re- 

• 9 * * 
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corded by the baron Ch. Dupin, that Jacquard had to 
encounter the most bitter annoyances from his fellow- „ 
citizens, who have been so t raaqpriall/ benefited by his 
ingenuity.« Several year! elapsed More his machinery 
was generally adopted, during which period a thousand 
obstacles were offered to its introduction; a*fa& which 
can well bo credited by all persons who have had op¬ 
portunities for observing with.what pertinacity old forms 
and piactices are adhered t# by the*common-place built; 
of every community; and hpw great is the disinclination• 
* of the operative encchanic to adopt improvements which, 
with a self-suffiqieacy engendered by the dexterity ac¬ 
quired in following old methods, he is pleased to con¬ 
demn as “now-fangled nonsense.* 

The mode whprdby the perforations in the cfrd-slips 
art? so made as to influence the raising of different pi- 1 
t’ons of the warp threads in the order of succession neces¬ 
sary for making out the desired pattern, is exceedingly 
ingenious. % 

The pattern—or, as it is called, the design—is drawn 
of a si?e much larger than it is intended Shall be given 
to it in the woven fabric, upon paper previously di¬ 
vided by lines into very small squares, in the manner 
described in the following figure, the"cross lines of which 
^represent the intersecting threads of the goods. eThis 
mode of proceeding has long been, followed in building 
the montmre of draw-looms j» that*s, in preparing them 
for weaving intricate or extft&ivc patterns. 

Placing this papdr before lfim >u and provided with a 
frame containing a number of vertical threads answering 
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to tiie warp of the poods* sufficient to comprise the width 
of the design* the Workman proceeds to read on tire design. 


./V:'* 32. 



by taking up with a very long needle such of the threads 
as are intersected the pattern, inserting by its means 
a cross thread under these, and capr^ir.‘g it over all the 
remaining threads in %-same line; repgating this process 
until he;has inserted as great a nuipber of shoots as there 
are of erefcs lines occupied in piakirig out the pattern, 
and which sometimes 4 amount to as many as five hundred 
shoots. Tims, in fact, transferring the design by a suc¬ 
cession of what may be called darning stitches from the 
ruled paper to the threads in his frame. 

To facilitate the reading on of the design, every tenth 

“ " T’ 11,0 l’ atUrn paper into squares is 

described in a bolder manner than the otherdines. When 

ie resign is extepsive, the operation is generally per- 
ormed by two persons, oi\- of whom directs what threads 
are to lie raised,-while the mtlier makes the necessary in¬ 
sertions of tllL ‘ nee(lf «*. In reading on the design here 

given 32.) f the beginning would he made at the bot- 

f. m ' ie spaces on the paper are always counted 

.rom nght to teft, the instruction would be, “ pass thirty 
and take two.' Part of the flower is described in the 
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'second row of squares, and the instruction fi t tiiis frould 
be a p&ss nineteen, take three; pa*s eig^t, 4 ake two.” 
The third shoot comprises other parts of the flower, and 
the workman would be told* “ pass ten, take three ; pane 
five, take five ; pass seven, take two; pass seven, take 
four ami proceeding thus with a# many cross shoots as 
thcie are of transverse lines on the paper, which in this* 
case comprises only thiity-live, the whole design would 
be included. • 

When this is done,* the next operation is to attach the 
threads thus interlaced to th^ card-^puncliing machine. 
This piece of mechanism is irwevery way # similar in its 
principle,•and nearly identical in tts arrangements, with 
the Jacquard machine; being, like it, provided with lift¬ 
ing-cords, and wires, and needles, all cqpnectod in the 
manner already described in this chapter, so that by pull¬ 
ing the lifting-cords, the* needles will be protruded. In 
fron^ of these needles, arid* answering to the revolving 
bar, a perforated plate, about two inches thick, is fixed* 
each of the perforations in this is provided with a move¬ 
able steel punch (frontier of a cylindrical form, so that 
the protrusion of *any of the needles will drive forward 
their corresponding jiunthes, ami deposit them in another 
similarly perforated iron plate, about one inch "in thick¬ 
ness, temporarily applied for that purpose against the* 
lace of the plate first described. 

One end of each warp thread in the pattern is then to 
he connected in succession with the individual lifting 
cords of the machine; and it is evident that, if the differ¬ 
ent threads which Yorm. the shoot, and Vhich for this 
purpose are made to hang out on each side heyoml the 
selvage of the warp, are taken separately and in succession 
by each end and drawn unwards, all the warp threads 
wherewith each cross thread is engaged, will fct sepa¬ 
rated from the iYst J# and may be collected together in the 
hand ; *by. then pulling thefty, the particular lifting cords 
to which they are attached will be drawn, their corre¬ 
sponding needles will be protruded, ar^l the cylindrical * 
cutters by that means driven out t>f the perforations in 
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tlic*’fixed plate into the corresponding cavities of thfe 
moveable pl^te. * 

The blank card-slip, which is* to be perforated, is next 
* applied to the face of the pnoveable plate, and against 
the points of the punches; and both being then removed 
together, and placed* upon a third perforated plate in a 
press, the punches are driven through the carcl-slip in the 
requisite spots. The punches being replaced in the ma¬ 
chine, a second shoot of tlic thread pattern drawn up, 
and its interlaced warp thread, pulled as be'ore, the 
punches connected with fl the answering lifting-cords and 
needles arc jg like manner protruded into the moveable 
plate, and forced through another blank card; and, by pro¬ 
ceeding in this manner, the whole series of card-slips will 
be unerringly prepared. Having been previously num¬ 
bered, there is no difficulty in attaching them together 
in their proper order of succession, holes for this purpose 
being made by the s&ine actibn of the press which stamps 
•the perforations for the pattern, punches for this purpose 
being permanently inserted in propers cavities of the 1 
moveable iron plate.' r r 

A modification of the Jacquard machiife has been intro¬ 
duced to use by Mr. Samuel Dean, of Bethnal Green, also 
an operative "weaver. In this the card-slips are altogether 
dispensed with, by Adopting the' use of two revolving 
bars placed on opposite sides of the machine. Each of 
these bars has eight faces, and the loom is actuated by 
two treadles. The vayatj } ons of pattern arc provided for 
in the working of this machine, by temporarily stopping 
such holes iri the revolving liars ls will influence the 
raising of those threads of the warp upon which the pro¬ 
duction of the pattern depends. It is quite obvious; 
however, that this modification can only be applied to 
the i* oduction of very simple patterns, it being capable, 
of employing no more than sixteen casts of the shuttle 
for theiri completion. This altered arrangement is, 
therefore, of very limited utility, and bears no com¬ 
parison witfi tl^e truly valuable invention of Jacquard,. 

In one branch, ar.d that an essential one, of the in- 
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teresting art of figure weaving, the manufacturers jof 
Lyons enjoy a superior reputation to»us; thc’r designs 
are more pleasing, more Varied, and display*a more cor¬ 
rect taste than ours can boasf. For this superiority there, 
is a very sufficient reason furnished, by the establish¬ 
ment existing in that city of “ the School of Arts,” 
which offers valuable means for die study of drawing in • 
all its various branches, and where pattern cosigners arc 
ably instructed in all ^ie btSst rules of the art which they 
cultivate. 

The English have been considered inferior to .their 
continental neighbours in Jhe faculty of invention, at 
least in thi^particular branfch of the ffne arts. ^Without en¬ 
tering into the investigation of this question, which might, 
perhaps, in any case, be decided more under the influence 
of national partiality than according to the fact, it must 
be owned that the French havp adopted systematic means 
for calling forth and improving the talent of tasteful in¬ 
vention ; while with us this is left entirely to individual* 

• and unassisted efforts. It is, besides, probable that the 
favour wherewit^ French patterns »are received by the 
leaders of fashion in'this country, tends still further to 
repress the efforts of English artists, as far as originality 
is concerned;*siiye'it'is found more profitably In imitate 
or *to copy patterns, tlfUs recommended to the general • 
adoption, than to venture upon producing others, which 
would be without this adventitious value. 
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MECHANICAL, OR POWER-WEAVING. 

CHEAT ADVANTAGES OF MACHINERY IN ABRIDGING LABOUR.— 

first proposal ior a power-loom.— dr. Cartwright’s 

IN V F VI1 u N • CAUSES OF FIS LITTLE SUCCESS. I’A 1U.1 \- 

MI',n r \r r iif war ii. — Austin’s power-loom. —mode of irs 

ACTION. IlKASOUS FO|t Pill* FFll RING II AND-WEAVING FOR 

SII K !■ N FAlft.lCS. - IIA(^»-T*ot\ r EJ*-LOOlflS. -MR. SADI.T-r’s IN¬ 
VENTION.-DOUBLE *SlND QUADRUPLE LOOMS. —- PROPORTION 

WHEREIN THEY*AR1C SAID TO ABRIDGE LABOUR. 

* 

«• 

The means of substituting mechanical power for the 
labour of the hands in weaving must he classed among 
the splendid offerings maifti by genius at the shrine of 
^utility. 

The facility thus given to the production of goods has 
always excited the' apprehensions, and frequently has 
prom])ted the hostility, <>f persons previously employed 
in their manufacture. Even aihong other tmd better in¬ 
formed 'Hawses there have not been 'wanting systematic 
opponents to the in tf eduction of machinery, who, taking 
up the broad line of'“argument maintained by Montes¬ 
quieu, have asserted that the saving of labour is hurtful 
to the tine interests of communities. That the first in¬ 
troductions of mechanical facilities to labour have been, 
and must always be, accompanied* by hardship to the 
artisans previously employed in any branch so invaded, 
is £t position whicji, although frequently much exag¬ 
gerated, is yet incontrovertibly true; but however much 
the fiSbt may he deplored, and however strenuously the 
benevolent man shquld set himself 'lo devise and to 
practise means for alleviating the unavoidable cVil, there 
still would , be but little wisdom, and, taking a more 
extended view, hut little real philanthropy, in setting 
hounds to the progress of improvements which are cal- 
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culated to bring the enjoyments*and conveniences of life 
within $ie reach of a larger number of individuals. The 
injury to the deprived arfisan is probatly but temporary, 
while the benefit to society is lasting and progressive. 
The very individuals who suffer from this kind of in-* 
terference with tlieir own particular line of pursuit, arc 
interested in fostering improvements in regard to every 
other article of human production. The class of con¬ 
sumers must always be niose numerous than*that of pro¬ 
ducers ; and it would be difficult in the present day to 
maintain the proposition, that the lasting interests of 
the many arc to be sacrificed ft*r the, temporary aTlv an- 
tage of a number cbrnpa^ttvely^insignificaRt. 

It can scarcely be considered as properly belonging to 
a treatise on the silk manufacture, to enter historically 
and at length into the question of the host invention of 
power-looms; or, to speajc more correctly, into a descrip¬ 
tion of the means proposed 'for *heir achievement, since 
the practicability of such an adaptation was imagined, 
and projects for ils accomplishment were published, many 
years before these were submitted to the test of practice. 

As early as Jhe olose of the seventeenth century, the 
drawing £iid description of a locgn for mechanical weav¬ 
ing was presented* to the Royal Society of London. Al¬ 
though there Is eve$y reason for believiflg that this 
circumstance was wholly unknown to the ingenious author* 
of the actual loom first employed in this very interesting 
object, there does not appear to exist any material dif¬ 
ference between this machine sand the earlier description. 
The conception and accomplishment of this important 
invention, by a gentleman totally unconnected with the 
pursuit or manufactures, unacquainted even at the time 
with the commonest processes use*l in weaving, fthosc 
pursuits in life were of a nature wholly foreign to the 
mechanical arts^ and whoso attention, was drawn* to the 
subject by circumstances purely.«ccidental, is a fact so 
curious a*)d interesting, tbit life insertion of*th$ follow¬ 
ing letter, which fjie invento^, the Rev. IJdmund Cart- , 
wright, afterwards wrote upon the subject to tlie 
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respectable secretary to«the Chamber of Commerce in 
Glasgow, needs no apology:—. 

“ Happening to be at Matlock in the summer of 1784, 
I fell in company with some gentlemen of Manchester, 
when the conversation turrled on Arkwright's spinning 
machinery. One of the company observed, that as soon 
as Arkwright's patent expired, so many mills would be 
erected, and so much cotton spun, that hands never could 
be found to weave it. To-this observation 1 replied, 
that Arkwright must then set his wits to work to invent 
a weaving mill. This brought on a conversation on the 
subject, in which the Manchester gentlemen unanimously 
agreed that the thing wrfSImpracticable; and,,in defence 
of their opinion,, •they adduced arguments which I cer¬ 
tainly was incompetent to answer or even to comprehend, 
being totally ignorant of the subject, having never at that 
time seen a person weave. I controverted, however, the 
impracticability of the thing, by remarking that there 
had lately been exhibited in London an automaton iigure 
Which played at chess., ‘ Now you will , # pot assert, gen¬ 
tlemen,’ said I, c thqt it is irore difficult to construct a 
machine that shall weave, than one which shall make all 
the variety of moves which are required in t;hat compli¬ 
cated gaipe.* * 

, “ Some little time afterwards a particular circumstance 

recalling this conversation to my mind, it struck me that, 
as in plain weaving, according to the conception I then 
had of the business, there could be only three movements 
which were to follow 1 each other in succession, there 
would be little difficulty in producing ( and repeating them. 
Full of these ideas, I immediately employed a carpenter 
and smith to carry them into effect. As soon as the 
machine was finished 1 , I got a weaver to put in the warp, 
which jvas of such materials* as sail-cloth is usually made 
of: to my great delight a piece of clotli t , such as it was, 
was the produce. As 1 I liqd V nevci before turred my 
thoughts to any thing mechanical, either in theory or 
practice, nor had ever seel c a loom at work, or knew any 
thing of its construction you will readily suppose that 
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ifty first loom must have been almost rude piecc.of ma¬ 
chinery.* The warp was jjlaccd perpendicularly * the reed 
fell with a force of at least half a hundred weight; and 
the springs which threw the shuttle were strong enough • 
to have thrown a Congreve rocket; in short, it required 
the strength of two powerful men fb work the machine 
at a slow rate, and only for A short time. Conceiving, * 
in my great simplicity, that 1 had accomplished all that 
was required, I then securetl what 1 thought a most va¬ 
luable property by a patent, 4th of April, 1785. This 
being done, 1 then condescended to see how other people 
wove; and you will^uess my asipnishment^vhen 1 com¬ 
pared theii* easy inodes of operation#?! til mine. Availing 
myself, however, of what 1 then saw,* 1 made a loom, 
in its general principles nearly as they arc bout made: 
but it was not till the year 1787 that I completed my 
invention, when 1 took 'out my last weaving patent, 
August 1. of that year.” • * 

The history of this invention is farther curious, as* 

1 illustrating somtf of the many difficulties which so fre¬ 
quently attend iifion^the infroductidh of new plans, and 
which call for tlfb exercise of patience the most unwea¬ 
ried, and of jmergics^the "most unquenchable, to preserve 
inventions of even ttie very highest value froiurfafling into 
neglect and oblivion. How many tucli inventions have * 
been 1 so lost to the world, at least fbr a time, it were vain 
to enquire; that they have been many will be readily ac¬ 
knowledged, when it is considered, how seldom are seen 
combined in the same person, the faculty of invention, 
with the more activt#and„perhaps, more difficult quality 
of perseverance under repeated difficulties and disap¬ 
pointments. The man of common^place endowments 
will combat steadily and successfully against the tyranny 
pf circumstances, while the q^piring effprts of geniffs are 
’ chained down by*th^ hands of ignyranee and prejudice. 

It were, fiejhaps, wrong to*caq£ tjiis censure upon society, 
unqualified by the further rei. ark, that inventors are 
frequently found too *far in advance of tlje age in which 
they live. The invention of fLS* Cartwright itself af- 
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ford's evidence of this fact. Power-looms could not liavfc 
been extensively employed at the period of their in¬ 
ception, when the supply of cotton wool did not amount 
to one tenth part of the qu unity which now passes an¬ 
nually through the hands of our manufacturers. Even 
had the supply of tue raw material been increased pro¬ 
portionally with the means for its conversion, the quantity 
of fabrics which power-weaving lias been found adequate 
to produce would have far outstripped the then existing 
wants ot mankind. 

A. the end of three years from its first conception. 
Dr.Cartwright, having^s v\ -have s-en, secured to him¬ 
self the benefit of his invention by patent,* erected a 
weaving mill at‘ihmeaster, and furnished it with looms 
wherew'th "to prosecute the business of weaving. These 
machines were evidently found to be in com])] etc and in¬ 
sufficient for the purpose, as 1 the reverend doctor pro¬ 
cured grants of tliree other patents successively for 
.improvements upon his first invention ; the last of these 
patents being dated the 13th of November, 1788, as 
appears from the re'port of A committee of the house of 
commons, to whom the doctor’s various ‘patents were pro¬ 
duced ; and not on the 1st of August in the preceding 
year, as^erroneously stated in the foregoing letter; this 
last being the date t>f the third* patent granted to Dr. 
Cartwright for this object. 

In the many alterations rendered necessary by these 
improvements, and in the, disbursements indispensably at¬ 
tendant upon the establishment of so important a con¬ 
cern, l)r. (UVtwriglit expended a -urn of money equal 
to between 30,000/. and 40,000/.! and was compelled 
to abandon his manufactory. 

Subsequent to this, in the year 1791 > Messrs. Robert 
Gri trishaw and Sons, of Manchester, erected a weaving 
factory calculated to contain 400 powvr-looms, and en¬ 
tered inti an agreemefkwith Dr.Cartwright fora’licence 
to use his patent. Butjihis establishment was from the 
first viewed* with extreme jealousy on the part of the 
operative weavers, t.d j ' c eared lest the employment of 
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’machinery for effecting the object of their labours should 
deprive them of the m^ns of subsistence, v Threats were 
held out by anonymous letters, with a view of deterring 
the parties from proceeding with their factory ; and no 
sooner had Messrs. Griinshaws erected and set to work 
twelve looms under their agreement, than the building 
and machinery were wilfully destroyed by fire; and such* 
menaces continued to be ijsed by the weavers as at that 
time effectually restrained these gentlemen and all other 
manufacturers from further prosecuting the invention. 

Pr. Cartwright’s plans accordingly slept until «the ex¬ 
piration of his patents ([eftroyad all hope # of his deriving 
any advantage under them. In^tlie year 1808, backed 
by a recommendatory memorial signet! by almost all the 
principal manufacturers of Manchester aiul fts neighbour¬ 
hood, ‘he presented a petition to the house of commons, 
*to consider which a committee was appointed : and upon 
the evidence reported by ftiis committee, the house pro¬ 
ceeded to vote to Pr. Cartwright the sum of 10,00#/. 
as some compensation for his outlay and disappoint- , 
ment. • * • 9 

In tljp year 17.08, Mr. Mynteith, of Pollockshaws, 
near Glasgow, ejected the first ]iower-loom that was 
applied to th£ weaving of cotton fabrics.* f or a long 
time after this, it was held and believed that the texture 
of silk, from its extreme delicacy, called for such inces¬ 
sant watchfulness on the part of the weaver, that his 
eye and hand were constantly vequired to detect and to 
remedy defects, which, though trifling tmd not likely to 
be observed in th# combination of coarser goods, would 
greatly impair tlic beauty and lessen the value of silken 
fabrics. This opinion, although doubtless true to% ma¬ 
terial extent, has, however#been proved to be not wholly 
so, since power-looms to a •onsiderable number liave been 
cons fry c ted amf successfully employed for the production 
of both broad silks and ribands. Jt is, thciftfiye, neces¬ 
sary to give some description of the mechanical airange-. 
ftients whereby, in this as in so many other branches 
of human industry, the ingenuity of man has subdued 
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even‘the .elements to his 'power, and has rendered the' 
viewless win^l, the 1 impetuous stream, and the* raging 
fire, vassals of his will. 

■ The power-loom erected tor Mr. Monteith was con¬ 
structed by Mr. Austin, of Glasgow, who has placed a 
model of his machine in the repository of the Society 
'for the Encouragement of Arts, Manufactures, and Com¬ 
merce in London, from which the drawing herein in¬ 
serted has been made. « 

A is a square iron axis, which - extends through the 
entire- length of the bed $f the machine, and when ac- 
% fig. S3. 1 



tuated by the cog-wheel B, which is connected by means 
of a pinion with the fly-wheel C, gives motion to the 
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•various parts of the loom ; the power being applied to 
the slisfft of the fly-wheCl by some one of the well-known 
methods of communicafion. D is the yarn or warp-roll. 
The axis A is provided with several camms, or wheel* 
of eccentric form, which are fixed securely upon it: 
these, as they revolve, serve, • 

1. To depress the treadles, and consequently to se- # 
paratc the warp into different portions, as in the ordinary 
loom is effected by the weaver’s foot. 

2. To throw the shuttle to and fro through the shed 

thus created. * 

3d. To strike tfie lay *>r fatten against the shoot, 
and to return it to its pr*oper position: and, 

4. To wind the woven cloth upoir the cloth-roll as 
fast as it is formed. * * 

Tli^warp is fixed in this loom precisely in the same 
jnanner as has been already detailed in the description 
of the hand-loom. The •same Inay he said of the 
mounting of the heddies or harness, and of the provision 
for insuring that alternating nlbtion whereby the de¬ 
pression of the^jne causes the raising of the other Leddlc. 
The camms oi# the axis, which take the office of the 
weaver’s *fe«t in working the tftjadles are both exactly 
similar in form, UP each other, hut their rcl^tiPt position 
oh the axis is so arranged that «thcy are brought intef 
operation at opposite periods of* its revolution. Only 
one of these treadles can be seen in the position chosen 
for this representation of the lqpn^ hut the exact situation 
and the mode of working both will be afc once apparent, 
if we imagine the* revolution of the axis to carry with 
it the camjn E ; this, from its irregular shape, strikes, 

• at tli6 exact period of the revolution that is proper,*ipon 
the treadle, .and keeps it depressed fin til a change in the 
position of the w r arp*is retired, when the othei*cannn 
’ answering to it is, by the continued rotation of the axis, 
brougnfr into action, and thc^treadle first depressed is, at 
the same moment, freed from the pressure of th*e cainm 
E; and thus the reciprocating action of the treadles is 
kept up continually, so long as th» axis continues to re- 



SILK MANUFACTURE. » 


* ART III. 


270 


voIv£. .Each entire revolution of the axis will, therefore-, 
occasion two separations ol‘ the warp by the alternate 
action of the two treadles. 4 

- The second motion, thatfjf throwing the shuttle, is 
performed by two other eamms, F and G, which are 
likewise reversed to *jach other in their position on the 
11 axis, so as to bring each one into operation at the 
moment the-other is set free. As the shuttle requires to 
be thrown across the warp wifli soipe velocity, and with a 
sudden or jerking motion, these cam ms are so shaped as 
to a>,i,jje eacli to strike abruptly upon a lever, and to 
hold it depressed during^a certain portion of the revolu¬ 
tion of the axis ; quitting it agiiin as suddenly when the 
corresponding cavnm is brought to act upon a corre¬ 
sponding lctfer for the return stroke of the shuttle. When, 
by the revolution of the camm F, the lever bcpcath it 
is depressed, this lever is made to strike with increased 
velocity upon a shorter lewir seen at IT, which in its 
descent carries with it the strap i; and this, again, acts 
upon the segment of a* wheel seen to be connected with 
it. This wheel has fastened c to it a long stem of whale¬ 
bone k, which is thus made to snatch the string of the 
driver l, and to impel the latter with the requisite velocity 
against the chutlle ; so that it will hef driven out of the 
‘ trough M, across the shuttle-race, into the opposite trough, 
^pushing hack the driver therein to a position pioper 
for the performance of the return stroke. By this time, 
the rotation of the mayi jytis A has caused the necessary 
change in the 'position of the warp threads, the camm 
G is brought into action, depresses its lever, which again 
strikes upon a shorter lever answering to H* and this, 
by acting in a reverse direction upon the segment of the 
wheel, and consequently upon the whalebone stem k, 
causes c this latter to snatch’the string of the driver, and 
by its means drives Jhe shuttle back across the shuttle- 
race into the trough 5l. r " 

The third motion, that of striking the lay against the 
6hoot, and returning it to a position proper for ag§dn 
passing the shuttle, isshus performed:—The shuttle-race. 
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reed, whllcbone stem k, and it& segment of a wheel, all 
form jiajt of the batten fjaine, which is made ift vibrate 
to and fro on hinges placed at its lower <k\tremiHes n. 
This frame is drawn backwards by the straps o o, which 
aie rolled upon pulleys p p fixed upon the axis q. Upon* 
this same axis are fixed two other gmallcr pulleys near 
to p p, upon which other straps r are rolled to connect # 
with the long levers s which are moved during the 
revolutions of the main axii* A by the camms* 11. These 
long levers are ceritretl between the short posts of the 
frame under the shut’tle-race. To bring forward the 
batten aiul reed, so as to beat •up the shoot, two la?ge 
weights like v, onc*of wbi£h is* placed afr each side of 
the loom, arc suspended by straps £rpm pulleys on a 
horizontal axis which carries two wheels «\,one at each 
side of the loom. On these wheels other straps are 
wound,'Vliicli communicate with the frame of the batten, 
to draw it forward. These # weiglits, would not, of them¬ 
selves act with sufficient promptness in drawing forward 
the reed when {Jie loom was wording very quickly, and 
the time required tp overcome the momentum which they 
receive by tlie Jucftward motion of tlie batten wculd 
derange tlie % regularity qf the "machine. To overcome, 
therefore, lifts momentum, spiral springs arc connected 
between the bottom \>art of the ^weights *t> and long, 
levels x , which are pressed down,at the proper intervals 
by the camms y ; these levers being brought into action 
before the return of the long levers s s permits the 
drawing forward of the battefl. • The springs are dis¬ 
tended ; the momentum of the weights is qvercome ; and 
they are ready to aSt instantaneously, by their own gra¬ 
vity, assist^ by the energy of tlie spiral springs. Thus 
the depression of the long levers s s «by the camms l will 
draw back the batten, from She shoot twice duripg the 
* entire revolutionpf the main 1 axis A; and the gravitation 
of theY^eights v, as&isteiV bv the Springs, must bring it 
forward daring every interval. The third motion is 
then completed. • » 

*The fourth motion is that of, winding the woven 
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cloth, as it is finished,* upon the cloth-roll ( L; whiqh 
action iS thus effected:—--At the extreme end of',the axis 
A is fixed l crank, or, as is here shown, an eccentric 
wheel 1, performing the off ce of a crank; by the rota- 
’ tiona of this, the small rod 2 moves up and down, and 
turns round a smal^, ratchet wheel to the extent of one 
„ tooth during each revolution. The return of this ratchet 
is prevented by the falling of a click into the teeth. On 
the axis of die ratchet whail 3 is an endless screw 4, 
which, engaging the teeth of a cog-wheel fixed upon the 
extremity of the cloth-roll, gives to the latter a slow 
motion, whereby the clsth is wound upon it with due 
regularity. * ' 

The remaining, parts of this very ingenious piece of 
mechanism, arc so similar both in their form and office 
to like parts in the hand-loom which have been explained, 
that particularly to notice thepi here would be unneces¬ 
sarily to load a description which will already, perhaps, 
be thought sufficiently complex. < 

M There have been various modifications of tbc power- 
loom, and several contrivances have ; at various times, 
been proposed with the view of rendering it more simple 
or efficacious. Some cf' these inventions have been the 

w « 

objects qf patents; but, so far at lcabt ( as principle is con- 
u cemed, tlidfe appears to be no vf ry important variation 
among them, and it would be of little advantage to 
enter upon the examination of every trifling difference 
of construction. 

Power-looms which are to be worked by hand, have, 
on more tlian t one occasion during the last few years, 
been offered for the adoption of file silk-weaver. In 
all these machines, the various movements Of the treadles, 
shuttle, and batten^ are effected in their regular progres¬ 
sions, by the combination of levers and springs in con¬ 
nection with cranks or wli 62 ls. 

It is clear that the loom ji^st d'vcrified, and o/* which 
a drawing has been given,-*is capable of being actuated 
by manual .labour; and it must b^ equally evident that 
steam might be employed as the motive force, if it were 
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desired .to employ any considerable number of hand? 
power-looms in the same building. The argument is, 
therefore, fallacious, whereby it is sought to r&coimneud 
these later inventions to tlie prejudices of operative wea¬ 
vers, by representing the looms as being more in accord¬ 
ance with the interests of the workman. There is, in 
fact, no difference in the principle upon which both 
descriptions are constructed and put to action. 

Perhaps the most ingenious of these machines which 
has yet been invented, is one which lias lately been made 
the subject of a patent by Mr. Sadler, of Paddington. 
It would be improper to describe the mechanical arrange¬ 
ments of this production with mi mi teness, # as all the 
formalities connected with the specification of the patents 
are not yet completed. The inventor proposes to* con- 
•^truct double or quadruple looms, which/ while the 
working parts of each are‘complete in themselves, arc 
yet so connected together by % strong «cast-iron framing, 
and working shafts, that the moving parts of each of 
* the two or four l«oius will be simultaneously and simi¬ 
larly set in motion*by the fcseillatioas of a pendulum, 
which is to be svrtmg to and frq. by the hand. In tins 
manner, it*is»said, on the authority of a weaver who lias 
made the attempt that without any extra exertion, one 
yard of silk fabric of if medium quality may he woven 
in cadi loom in an hour ; so that a workman, during the 
ordinary duration of his daily labour, may, with one of 
the double looms, weave twenty-four yards of silk; a 
result which, if it can be practically realised, would at 
once relieve the manufacturer from all apprehensions 
connected viith the introduction of French manufactured 
$oods, as it would render the comparative cost of pro¬ 
duction nearly as much in favour of tfie English manu¬ 
facturers as it is now against them. . If more 4han 
two lo^xris are thds forked in connection together, the 
weaver woyld require an m accomplishing his 

labours. * 

It is by no morns certain that this greater Yacility of 
production would prove to the preeeftt advantage of the 
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labouring weavers • on the contrary, in proportion as the 
labour can be simplified, a fywer or less instructed class 
of persons will be employed, for it cannot require the 
previous preparation of L lengthened apprenticeship to 
qualify a man for the task of swinging a pendulum. 
Then, too, the increased quantity of manufactured goods 
that would be produced by each labourer, would, for a 
time at teast, occasion the employment of a fewer num¬ 
ber of weavers; and although Mie lessened cost of pro¬ 
duction would, doubtless, induce the consumption of a 
■*5u rger quantity of goqds, and thus augment the demand 
for labour a considerable time would be required for the 
proper adjustment of this matter, and in the meanwhile 
the alteration would hear hardly upon the present race 
of weavers, 

Mr. Sadler’s loom is a substantial machine, constructed 
almost wholly of cast iron, and by no means inelegant 
in its form: it occupies, besides, hut a smal 1 space. 
However much it might be calculated to abridge the, 
labour, or add to b the earqings of the weavers, still it is 
to be feared that there are but '•few, among them who 
could compass its purchase, and thus avail themselves of 
its benefit. . (■ 

One cause which weighs materially against the use of 
power-looms in silk weaving is, that they do not, as is 
file case in the manufacture of goods from coarser mate¬ 
rials, save any great proportion of labour. In weaving 
linen or cotton fabric^, one man may be competent to 
afford the needful degree of attention to several power- 
looms at the same moment; but this is not the case 
with silk, which, from its delicacy of tenure,* is con¬ 
tinually giving way and requiring repair in some part 
or^ther. Then, too, an- important amount of time and 
Jibour must be expended in removing all roughnesses, 
and inequalities in'the vyarp thr&ds, or, as the 'weavers 
call at, in picking the porry, during which the actual 
weaving jnust be suspended. The trifling saving in the 
amount of labour, which can thus be realised from the 
use of any mechanical apparatus, ceases to be an object of 
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muth importance, where the value of the raw material 
forms the 'principal item df cost in the manufactured 
articles; and it thence becomes very doubtful whether 
the use of power-looms, however they may be’ modified, 
is susceptible of much extension in any save the com¬ 
monest branches of the silk manufacture. 
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VELVET WEAVING. 


ITS FIllST IVTHOnUCTION INTO '-'M.I.XNII. -CIIINFSF VELVETS.- 

SrKCCTUKK or \riATT.-VKOrms»bF VMAVIN’C IT.- IMfROVh- 

JJFN T Till HEIN. > ICC 111.h VELVET. GERMAN VELVET. 

Velvet mast be clashed among thf* richest of silken fa¬ 
brics. AltJlough, compared with the date when the more 
simple silken structures were first known, this elegant 
manufacture must he considered as of modern invention, 
it has, nevertheless, been made and used in Europe for 
several centuries. Its production was, for a long time, 
confined to Italy, where, particularly in Florence. Milan, 
Venice, Lucca, and Genoa, it was carried on to a great 
extent, and with a considerable degree of perfection. 
When, however, hie French manufacturers took up this 
branch of silk weaving., they speedily excelled their in¬ 
structors; and it was from tne refugees of that nation, 
when'forced to abjure their eoijptry by the revocation of 
the edict of Nantes in the year that the art of 

weaving velvet became known, and was domesticated in 
Spitalfields, where it has since continued, and has been 
followed with success. • 

The sanfe cause having driven another portion of tlu 
French protestants to Holland,«occasioned equally in 
that country the knowledge and prosecution of this 
jtrocess. At Hyerlem, especially, a very considerable 
establishment was made with this object; but its produc¬ 
tions were never brought* successfully to rival the beauty 
of French velvets/which continued for a longtime to 
command a greater prie*e In foreign markets than those 
of any ofber country. h . 

The Chinese likewise manufacture velvets; hut, If we 
are to judge from the specimens which have been im- 
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ported into Europe, their success in this branch hasten 
but very moderate, the quality of Chinese veVet being 
far inferior to even the most»indifferent of .European 
production. 

This very beautiful fabric may lx; sa^l to have a com¬ 
pound texture. In addition to the warp and shoot, of 
which the substance of plain goods is formed, velvet has 
a soft shag or pi/e, occasioned by the insertion of short 
pieces of silk thread doubled under the shoot, and which 
stand upright on its upper surface, in such a multitude, 
and so crowded together, as entirety to conceal the inter¬ 
lacings of the war]) and si foot. Tt — is this ^iile which 
gives to velvet its characteristic appeartTixze, as well as 
that remarkable softness to the touch, which distinguish 
it from aU other manufactured substances, %nd which, 
while it would be difficult to explain them in any intel¬ 
ligible terms, have themselves served fur describing other 
bodies which present appearances or qualities somewhat 
Similar to the sight and feeling. • 

The beauty of vekqjt results, in a {treat degree, from 
the uniform evenness of its pile ; and this, of course, de¬ 
pends upon*tbe perfeej equality in length of the threads 
whereof it is coiwpdSe<^ All inequalities of.tiiis kind 
are rendered at once apparent to the #yc, detracting ma¬ 
terially from the elegance and value of the goods ; and 
this circumstance calls for more than the ordinary degree 
of carefulness on the part of the p wejvcr. 

■» The pile, or, as it is technically but corruptly called 
by the weaver, the pojp, is, .of course, inserted during the 
operation of weaving the warp and shoot; and its inser¬ 
tion is thus effected : — « 

The loointeing prepared, or jnounteiT, as for the weav¬ 
ing of plain silk, another set gf threads,is provide^ to 
run in Mie same* direction with the ^ireads of the warp. 
The two sets of threads arc. Upt effectually disengaged 
from each other, hy causing those wliicli are to form the 
pile* to rise diagonally from the breast-roll, through the 
whole extent of the porry, that «,* through the space 
between tl)£ breast-roll and the yarn-roll of the loom. 

t V • • 
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Over the last of these is placed another roll ; and with 
this the threads of the pile are connected, in the same 
manner as are the threads of the warp with the yam-roll, 
and the delivery of the pile threads from this roller is 
governed similarly to the delivery of the warp threads, by 
means of a regulating weight. There is an absolute ne¬ 
cessity for keeping the warp and pile distinct and inde¬ 
pendent of each other, which will be very evident, if it 
is considered that the lineal quantity of the latter which 
goes to the production of a given measure of velvet must 
• bt very greatly more than that of the warp threads. In 
point of fret, with every 'yard of Velvet that is produced, 
six yards of the pile are required to be useil. 


Fig. 


34 . 



The above diagram exhibits the structure of velvet*, 
and the mode of combining the threads of the shoot with 
the pile. The texture is shown' as ,’f loosened, for the 
purpose of displaying the various parts with greater dis¬ 
tinctness. a a are the warp threr ds. and the dots or 
small circles which occur in the loops representing the 
woven part, are sections of the threads that fo~rn the 
shoot; b shows the pile threads, which meet the threads 
of the warp in the angle c. Into this angle the weaver 
inserts a brass wire, so*that it occupies a position through*-— 
the whole breadth of the goods, below the pile threads 
and above all the threads of ihe warp ; wlqm the treadles 
being put into action, and the alternate threads of the 
warp raised, the’'shuttle is thrown, passing, over the pile 
threads and the depressed half of the warp; the bgtteji 
is then struck iip against*the shoot, >^hus accomplishing 
the requisite interlacing*/ tlie warp and shoot/fcnd form¬ 
ing %. loop of the pile tlfrcad over the wire. This wire 
is peculiarly formed, having one' of its sides flattened, 
and a groove cut through its entire length, the form and 
situation of which are shown by the following section. 



VELVET WEAVING. 


i 

CHAP. VI. * 


279 


Fig. 35. m 1*1 ie shuttle is thrown three times between each 

insertion of the wire: the first sjioot is of coarser 

—* thread than that Aliich is used for thi other two 
shoots, and, when struck up hjl the batten, causes the Wire 
to take its proper position with the flattened side down, 
and its sharper edge towards the elcth-roll. d d show 
the loops thus formed, Ily running a sharp instrument 
called a trevat along the groove of the wire, thc«.e loops 
are then divided in thejnanifer described at e and the 
whole operation of velvet weaving hjis been effected. It 
is necessary to use two wires, so that one may always 
remain in the cloth when the Winder one is cut out, 
otherwise the pile threads hi the pojry would he set at 
liberty, and the whole operation derangM: hut by keep¬ 
ing one wire always inserted and secured in its pljice by 
three threads of shoot, the pile is sufficiently connected 
wjlli the texture to prevent .such an accident. The 
liberated wire is now again inerted ; and when in its turn 
thih hWs been secured by three casts of the shoot, the 

• other wire is cut •lit. and so on altctnatelv. The richest 

M % 

\rivets were formerly wo\rfi with thirty-eight loops, 
caused by as manf insertions of the w ires, in e\ery inch ; 
hut this brUnch of si^k nrauufactifre, encouraged by the 
greatly incrcifk-d.drtna^d, and participating «n *ihe ge¬ 
neral improvement now experienced* as many as fifty- 
five insertions of the wires are made in the small space 
just mentioned. 

The circumstance above merijtio’jed, of the einploy- 
■■•ment of threads of different degrees of fineness to com¬ 
pose the shoot, renders it, qf course, neccssarj' to use two 
shuttles, which must be exchanged for each other at 
constantly recurring but unequal intervals. It has in¬ 
deed been shown, that the weaver of velvet requires to 
.exercise an unintermitting carefulness iu the succession 

• of operations wftiijh 1*> lias to conduct. The use of the 
trevat ih* cutting the pile cglkKibr a certain arftoijnt of 
skilfulness or sleight of hand, only to be fullv acquired 
thrpugh care and after long practice, whilfc the minutest 
deviation from the proper line in performing this part of 

• T 4) 



280 


SILK MANUFACTURE* 


FART UI.» 


the process would infallibly injure, if even it did not 
destroy, the goods ; and the movements to be made 
throughout the entire operation are, as has been shown, 
so numerous, and require such constant changing of the 
hand from one action to another, that the weaver is 
greatly and unavoidably retarded in his progress. It is 
considered to amount to a very good day's work, v hen as 
much as One yard of plain .velvet has been woven. For 
this the workman is usually paid five times the price 
charged for weaving-gros-de-naples. 

Tile warp and pile.of velvet are both composed of 
organzined silk, ami k is t-vplent that its richness de¬ 
pends upon the relative number of its pile til reads ; the 
manufacturers are accordingly accustomed to designate 
velvets of different degrees of richness, as velvet of two, 
four, or six threads, according to the n urn be*. of pile 
threads which arc inserted between each of the dents 'of 
the reed. 

An inferior description of velvet has of late years been 
composed of cottor^ One qf the principal uses to which 
this is applied, is that of ornamenting articles of house¬ 
hold furniture, such ap window hangings, wlpch are not 
expose^ to close inspection, or subjected to much wear, 
the difference of quality between* it and silk velvet bc’ng 
immediately discernible. 

Velvet is sometimes woven with stripes which run in 
the direction of the shoot, and which are produced, at 
regular interyals, by Ickving uncut such a number of 
loops of the .pile as are sufficient to make up the breadth* 
of the intended stripe. The Wire employed for forming 
thpse uncut loops is unlike that describe^,* being of ^ 
simple cylindricabform: the appearance of velvet thus 
woven is rich and pleasing. 

It has been already said* that velvety should be ^manu¬ 
factured** throughout, warn, shoot, ami pile, o£,*soft or- 
ganzitied silk. This condition is not, however, always 
adhered t& by foreign weavers of velvet; and, in parti¬ 
cular, some goods htyp been brought to this country from 
Germany, the pile of which is composed of what is„callcd 
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soupU, which is silk dyed in the gum. By the yninloy- 
ment 0 / this article, wjiicli contains* an admixture of 
foreign* matter/ a less quantify of silk is made to suffice 
in forming the pile; but it is evident that the apparent • 
richness will soon disappear, and the real inferiority of 
quality attendant upon this procedurl will manifest itself 
to the wearer after only a very short acquaintance with 
his purchase. , ' 
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CHAP. VII. 

GAUZE WEAVING. 

4 

ITS ORIGIN. -STRUCTURE.-PECULIARITY OF ARRANGEMENTS 

IN ./SAVING IT.-MODE ,5>F PUTTING THESE IN ACTION. -DIF¬ 
FICULTY OF THE I>ROCFVS.-wUPFiilORSTY OF THE FRENCH IN 

GAUZE WEAVING —ACCOUNTED FOR. 

Gauze "is a'my light and transparent fabric. The ety¬ 
mology of its "name has caused it to he conjectu-ed that 
we are indebted for its invention to Gaza, a city of Pales.* 
tine, on the frontiers of Eg} pt, which, although now of 
only small extent, was formerly a place of considerable 
magnitude and celebrity. The manufacture of silk gauzes 
was, some years ago, very extensivejy prosecuted in the 
district of Spitalfields, bui has of late bcdi almost wholly 
discontinued in that quarter, and js principally trans¬ 
planted Co 7’aisley, near Glasgow,-and the neighbouring 
villages in the counties of Lanark and Renfrew. 

The particular arrangements used in the production of 
this tasteful fabric arc known among the craft under the 
title of cross-weaving. In all the species of interlacings hi¬ 
therto described, whatever the order of succession wherein 
the warp threads may be alternately raised and depressed, 
they always remain parallel to each other, and without 
twisting or crossing^ whereas it is the essential character 
of gauze, that between each cast of the shuttle such a 
crossing of the warp threads shall ensue, as while it ad¬ 
mits of each shoot being in its tu.n struck up by the 
batten^ with the degree offer ee necessarily required to 
impart to it stability and regularity, yet prevents its being 
carried thereby into absolute contact with the shoot irn- 
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. mediat^y preceding; the inteiVak thus left between the 
interJacings causing that degree of transparency*, Which, 
without these crossings?, could only result*from a loose¬ 
ness of texture altogether Incompatible with beauty and, 

utility- 

* 

In the following diagram, the tmshaded cross lines 
must he taken to represent the shoot, while the twisted ' 
lines, whereby they are intersected and embraced, are de¬ 
scriptive of the w r aiyp threads. It is evident that the 
twisting thus given must effectually prevent the too close 
approximating of the successive shoots, without hjging in 
any respect incompatible >$ith*the needful regularity of 
their positions, or with <1 due degree of stability. The 
diagram is necessarily drawn upon TTli exaggerated scale, 
in order to render the peculiarity of the fitbricj at once 
apparent upon inspection. * 

Tifr 3b'. • 



To produce the appearance hefe given, it is not ne¬ 
cessary that the adjoining warp threads should be actually 
crossed at each casting of the ghujtle, as the return of the 
threads from the crossed to the parallel Estate will have 
the same effect a| givjjig a reversed crossing. The 
twistings **re made alternately to the right and the left 
band; and each twist, as it is produced, is kept by the 
f-triking i^).of the shoot witlj the batten. 

. It would not be possible, vy thin the necessary limits, ant^, 
witllbut havirfb feeanrse to numerous drawings, to com¬ 
munist^ with sufficient qle^ness all the rainflfcijp of ar¬ 
rangement upon which gauze weaving is made to depends* 
I«t will, perhaps, suffice to impart a general* idea of the 
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principle upon which it is conducted, if reference is had 
to the following diagrams. 


Fig. J7. 




Fig. 37• represents two warp threads, A and B, opened 
to form the shed in the ordinary manner of plain weav¬ 
ing, andfiy. 38. shows the same threads when the requi¬ 
site crossing has been accomplished . 1,1 The same letters 
and Qgures refer to corresponding parts in th£ two dia- 
grams. .. 

The mounting of a gauze£loom consists of four hed- 
dles, or leaves of Keddlcs, arid of two hplf, leaves. , life 
open shed Cs formed by the J^avts numbered S and,4, and 
the crods shed by the IcaveS numbered 1 and 2, which 
are called standards, and by the half leaves a and b , 
which pass through thtro in the manner here represented. 
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• In orclcr to produce the twiSt in forming the shet>, the 
warp threads do not rise and sink alternately, or at re¬ 
gular- intervals, as in ^lain weaving or ii* twilling, the 


Fig . 39. 



thread A being always raised, and the thread B as con¬ 
stantly depressed. On examining the figures, it will be , 
observed that ‘the thread A is drawn through the third 
leaf of # heddles,‘ and as it £lyays rises, is not taken 
through tf^o loop ef the heddle or the mail, but above it, 
.through what*the weavers usually call tin? iif»per doup. 
The thread B is drawn through the fourth leaf of heddles* 
and because it always sinks, is drawn through its under 
doup. One of the two half leaves is hung from above, 
and the other is attached beloW. That from above b 
passes through the'lower doup of the standard, numbered 
H; and the half leaf a; which is attached below, passes 
through the upper doup of the standard, numbered 1, as 
is plainly shown hv fig. 39. The w^irp thread A is drawn 
through the under fyalf leafi connected with the standard 
numbered 1^ ayd the thread B passes through the uppft- 
half Jgaf connected witlv th$ standard numbered 2. The 
alternate crossings of thd^Vfp threads are occasioned by 
the action of theiialf leaves; these, in fig. 3 7*? would* 
Vork in opposite directions to tl^e standards, and leave 
room for the warp to rise or sink in the space between 
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them ancl the heddies; but in fig. 38. the Half leaves 
rise and sink with the standards through which they are 
respectively passed, and one tliread of the warp is neces¬ 
sarily forced across the other. All this may be ascer¬ 
tained by carefully tracing the warp threads in their 
passage through the various divisions of the harness, as 
described in the foregoing diagrams. The dots seen in 
fig. 3f)* represent sections of the warp threads A and B. 

The heddles and standards are moved by two treadles, 
the depression of which°in this mode of weaving calls for 
more than the ordinary qmount of exertion; especially 
when the weather is damp, me labour is so much in¬ 
creased that the weaver can make only slow progress 
with his work. Another evil attending this kind of weav¬ 
ing is, thut tfie increased friction t6 which the silk threads 
are subjected occasions them very frequently to biVak— 
much more frequently than in any other kind of weaving— 
and the arrangements render' their repair a much irore 
troublesome operation. % To remedy this, it was usual 
formerly to pass the 4 warp threads through the eyes of 
glass beads; but this was a troublesome and tedious pro¬ 
cess, and, joined to the difficulty of properly confining 
the beads, has induced the weavers US t discontinue their 
employment. ’ 

Gauze is. one of the very few articles of silk manu¬ 
facture in which it is held that the French weavers still 
bear away the palm from ours; a fact which is, doubtless, 
referiible to thq lower rate* of wages paid on the other 
side of the Channel. The weight of silk contained in a 
yard of gauze is very trifling; ahd tilt value of the ma- 
terial^bears a much smaller proportion to that of* the 
labour consumed in* its conversion, than is liorne by 
weightier fabrics. " 
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CHAP. VIII % 
brocade, damask, etc. 

I* • 

GOLD AND SILVER BROCADE. —•METALLIC THREADS. — OILT AND 

SILVERED PAPER.—DAMASQtTITTK.-MACHINERY EMPLOYED 

IN ITS PRODUCTION-METHOD OP RESTORING TARNISHED BRO- 

CADE.- SILK BROCADE. - DAMASK. - ITS MANUFACTURE 

BROUGHT TO ENGLAND. — M«DE OILMAN V FACTURE. CAFARD 

DAMASK,- PERSIAN. - iAknNET. —g CROS-lJf-NAPLES. -DU 

CAPE. -SATIN. -CRAPE. - LEVA.\T<T.E.*r- GROS-DES-INDES. 

WATERING. - EMBOSSING, MIKED GOODS. —^IQMBAZINS. — 

POPLINS.—LUSTRES. -SHAWLS. , * 

• 

JThe highly ornamented knd.rich brocades in which our 
great-grandmothers used t» find svfch delight have now 
entity disappeared from use, and, indeed, scarcely exist 
for us, except hi the verses of flur poets or the essays 
of satirists of those, days.* It woifid be useless, there¬ 
fore, to attempt»gmng a description of the inode of ma¬ 
nufacturing articles*so apparently consigned to oblivion, 
if it were ftot for* the probability that, in %oi!ic of the 
ceaseless mutations of fashion, theSe sumptuous fabrics * 
may yet once again lay claim \o admiration in our 
drawing-rooms, to the exclusion of the less substantial 
and less gaudy finery with which the fickle leaders of 
»public taste are now. satisfied. 

In ancient time^ those cloths only were called bro¬ 
cades which were woven, both in the warp and shoot, 

• with gold or silver threads, or with # mixture or com¬ 
bination nfitotli these materials. In preparing the tlyeads 

• for manufacturing gold brocade, a flattened silver-gilt wire# 
or riBand was sptm %>n sijk (hat lnd been dygd, to re^ 
semble* 5s. nearly as possible it colour of the metal; and 
the principal exceilqpce in the art of preparing gold 4 
threads consisted in so regulating tfye contolutions of tbe 
metallic covering of the silk, as tHat its edges should ex- 
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actly touch, and form, as it were, one continued casing, 
without either interval or overlapping. 

At the time when the weaving of these golden* tissues 
° was encouraged by public taste, the manufacture of the 
threads, whence they were produced, had arrived at a 
high degree of excellence. At Milan there was a con¬ 
siderable manufactory, in which, by a secret process, 
flatted wire was made, having only one side covered 
with gilding. Threads of an inferior description were 
also made, chiefly at Nuremberg,*by spinning gilt copper 
wire <apon threads of eipier flax or hemp; and the Chi¬ 
nese, still more economical, rased slip;*of gilt paper, which 
they twisted upon silk, and sometimes even Introduced 
into their stuffs, without thus giving to the paper any 
fibrous<Tup*port. But these productions could have boasted, 
at best, only an evanescent beauty; and, accordingly, we 
learn from Du Halde, the historian of China, that goldc*** 
tissues were rarely used in that country, except for tapes- 
1 tries, or other ornamental substances, which were but 
little exposed to view, and could he effectually protected 
‘from moisture. 

In process of time a silken threads,' uncovered with 
metallic wires, were used to form -he playi ground of 
brocades,upon which gold or silver bowers, or other or¬ 
naments^, were raised; and at a still later period, fabrics 
composed entirely of uncovered silk, provided they were 
adorned and worked with flowers, or other ornamental 
figures, equally took the name of brocades. 

There wa$ a very considerable and flourishing manu^* 
facturc of brocades carried on during the thirteenth cen¬ 
tury in Lucca; but, in the year 1310, by the insensate 
tyranny of Castruecio Castracani, as related by his bio¬ 
grapher, the celebrated M'ichiavcl, the artisans thus en- 
■ gaged yre re driven from that city; and 300 of these retired 
,to Venice, where, encouraged, by the offer of many pri¬ 
vileges, they recommencedXheir manufacture. For a con¬ 
siderable rime after this the Verier an manufacture was 
carried on with the raw material brought from Sicily and 
the Levant, the cultivation of the mulberry tree, and the 
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breeding jof silkworms, not' having been adopted 4o any 

extent in that quarter eaijier than the sixteenth century. 

In th'e course of the last century, the Venetians^in¬ 
vented a modification of brocade, and in this new manu- * 
facture, which they called “ damasquitte,” they at one 
time carried on a very extensive trade. Although these 
stuffs actually contained not more than half the quantity 
of gold or silver employed i*i making brocade*according 
to the usual method, tney yet looked far more beautiful. 
The flatted wires were *not wound *so close together on 
the silk threads, nor were there sg many of these threads 
used in the weaving; but, tty parsing the^tuffs, when 
manufactured, between rollers, to Wlpch^a great amount 
of pressure was given, the wire threads wgre partially 
crushed, so as to cause the ornamental pattern toUssume 
tlie appdkrance of one unbroken and brilliant plate of 
gbld or silver. 

Thf process whereby this Tlegrec of pressure was ^oin- 
niunicated was fyr a long time kept carefully enveloped* 
in mystery by the Venetian*manufacturers. The advan¬ 
tage derived by tjje sfate of Venice from this manufacture * 
at length .drew the attention *a»d excjted a spirit of 
rivalry on tlnr part pT the French government, ^vho en¬ 
gaged the celebrated Monsieur Vatican son in the en- f 
deavour to contrive machinery fpr producing similar 
fabrics. In this attempt he proved successful; and we 
are indebted to the published memoirs of the French 
Academy for the year 1757 fofr an accoupt of his suc¬ 
cess, and of the machinery employed by him in the ma¬ 
nufacture at Lyons.* 

m The clorn was passed between rollers, the lower one 
of which w^.s made of wood, thirty-1Wo inches in length, 
and fourteen'inches in. diameter. The upper roller Mas of 
* copper, thirty-»x,in^hes lon£, and eight in diameter; the * 
last wa$.made hollow, and ifr was t>pen at ono» end, fon 
tlie introduction of iron heaters. Both the rollete were 
made, .as nearly as possible, in tlie form of perfect ey-*" 
limiters. In his first attempts to ygork with these rollers, 
Monsieur Vaucanson found that the exerted force of ten 
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men was barely sufficient, and that for only a short time, 
to turn them with force enough properly to extend the 
plating of the wire threads,; and, by the excessive pres¬ 
sure used, the collars in which the axes of the rollers 
turned were worn so fast, and to such a degree, that the 
pressure was constantly and progressively diminishing, so 
that a piece of stuff of twelve yards had the gilding visibly 
less extended on the last than on the first yard, and the 
machine was constantly subject ft) disarrangement. It 
was attempted to lessen this evil by screwing up the 
rollefS towards each pther during the progress of the 
pressing; but this wau obj€ttionabfe, because, for every 
turn that was given Ho the tightening screws/ a mark or 
bar invariably appeared across the cloth. To lessen the 
wearing away of the bearing collars, anti-friction wheels 
or rollers were provided, between which the a<fes of the 
rollers were made to turn } but this remedy produced dm 
evil of another kind: the wboden roller, which, frem the 
'*nature of its material, was susceptible of compression, 
had its cylindrical form so altered, that the effect upon 
•the cloth varied in every part of the revolution. It was 
in vain that the ingenious inventor made trial of different 
kinds of wood for constructing tlife roller.* if this was 
hard, it invariably split, and if soft, it “warped; so that 
of twenty rollers formed from different kinds of wood 
which were tried, not one continued cylindrical during 
twenty-four hours 1 work. 

These failures incfuc&l M. Vaucanson to contrive a 
method of forcing the rollers together, so that the pres¬ 
sure should always accommodate itsLlf to any inequalities 
that might occur in the work, or in the hearings of the 
machine. The akis of the copper roller Y as made to 
turn* as already mentioned 1 , between anti-friction rollers, 
while the wooden roller wds pressed ’ip vards by levers 
^placed o*ne at each end. ^ 'Each of these levers., had the 
end of its .short arm suppbrted on the frame bf the ma¬ 
chine, And the long arm drawn ujVwards by an iron rod 
which communicated with the short arm of another lever 
placed horizontally, while to the long arm of thh last- 
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mentioned lever a weight was hung, and thest levers 

were so proportioned, as,that when the weight thus em¬ 
ployed Vas only of thirty pounds, the rollers were prgssed 
together with a force equal to the weigh? of between • 
17,000 and 38,000 pounds, which was found to be the 
force required and best adapted to flhe due extension of , 
the plating. By this arrangement, the strength of four 
men was found to be more effectual in turning the rollers 
than that of ten men hRd proved under the first attempted 
method ; and as the safhe weight acted uniformly during 
the entire revolutions, the pressure was always equa?, even 
although the wooden rol|f? should havc # varicd in its 
shape, and notwithstanding any A^qu^lity that might 
occur in the thickness of the goods. ^ , 

Four iron bars brought to a red heat w$rc introduced 
within-sTde of the copper/oiler, which became in half an 
Ifour nearly as hot as the utensil commonly employed by 
laundresses in ironing linen. After two, or at the most 
, three pieces of cjoth had been passed through the rollers* 
it became necessary to change the wqoden one for a fresli * 
roller of the sayie ftiaterial, as the heat, if long conti¬ 
nued, occasioned a ^rcat.ten deucy to splitting. The de¬ 
gree of heatfiocessyy for properly extending^the gilding, 
although it improved the brilliancy^of white and yellow % 
silks, was highly injurious to fabrics of certain other 
colours, and particularly to such as were crimson or 
green. The only remedy for this, and indeed it did not 
amount to a remedy, but was* only a palliative, was to 
pass the stuff through from between the rollers with the 
greatest possible celerity/ M. Vaucanson recommends, 
.that on the removal of the heated wooden rollers, they 
should immediately be wrapped in cJbths, and placet! in 
an atmosphere from which tlTey may acquire moismire. 

. * Brocades,, htto, tli£ composition of which metals were* 
admitted, were very liabl^ to became tamishwl: when 
this had taken place, they* could be restored to all their o 
origin^ lustre by washing them with a soft bAish dipped!* 
in warm spirit of wine. This appears'to be the only 
material suitable for the purpose: alkalis, and even soap, 

* v % 


« 
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would be improper; the former as they would injure the 
t&xture of c the silk, and both * as they would hurtfully 
affect certain of its colours/ Some descriptions of pow- 
ders have been recommended for restoring the faded 
beauty of brocades, but however fine these may be ground, 
and however carefully they may be used, they must still, 
from the very mode of their operation, scratch the metal; 
Jtnd this, especially with goods prepared according to the 
last described process, is of an extreme thinness, so as to 
be easily worn awayj when of course the whole beauty 
of tht fabric would be destroyed. 

Brocades of silk wfcre, at .the cdhimenceiqent of the 
last century, exceed'iVgly admired and much used among 
die luxurious votaries of fashion of both sexes in Eng¬ 
land. 'We may learn in what degree this finery was 
then estimated, by consulting the pages of Pope and Ad¬ 
dison : the former iii the second canto of his elegant anrl 
lively satire, “ The Rape of the Lockand theflatter 
‘in the fifteenth number of the Spectator, where it is 
stated that, among file fashionable ladies of that period, 
“ a furbelow of preciousj stones, a‘liat, buttoned with a 
diamond, a brocade waistcoat or petticoat, arc standing 
topics of conversation ; that lace and. ribands, silver and 
, gold galoons, with |he like glittering gewgaws, are ko 
many lures to women of weak minds, and when arti¬ 
ficially displayed, are able to fetch down the most airy 
coquette from the wildest of her flights and rambles.” 
Fearing, perhaps, lest in thus censuring his fair country-^ 
women for & foible which had usually been considered 
as characteristic of the sex, am? not Confined, to any par¬ 
ticular age or country, lie might be chargeable wlfth an, 
unfair severity, thfe moralist goes on to relate how Ca- 
millaj the queen of the Volsci, after exhibiting her ab¬ 
sence of all feminine softness by pV*cing c 'herself ast the 
head of an army, that shejmij»ht assist king Tkjwius in 
his waf against iEneas; arid after having, with her own 
'hand, slain*numbers of the enemy, Still allowed all tjie 
woman to reveal itself ,in this particular: — " She un¬ 
fortunately cast her eye upon a Trojan who wore an 
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embroidered tunic, a beautiful coat of mail, with a man¬ 
tle of the finest purple. ' ‘ A golden bow hung upon }iis 
shoulder, his garment was buckled with s* golden clasp, 
and his head covered with a helmet of th# same shining 
metal/ The Amazon immediately singled out this well- 
dressed warrior, being seized with 2 woman’s longing for 
the pretty trappings he was adorned with : — 


l 

, ■ —■ ttfimiqut incauia per agmrn, 

Fcemineo pronto et spohorum ardelwt amorn” * 

i 

For some time after the use of brocades for garments 
had been discontinued, the>c substantial fabrics continued 
to be employed for ornaihental articles o# furniture; and 
as late as the year 1788 some vt*y olegant pieces were 
woven in Spitalfidlds, to be used as chair bottoms in 
Carlton House. These specimens of the art are still in 
1 existence, and prove that the discontinuance of the use of 
brqpdcs must not be ascribed to any deficiency of ability 
on the part of our artisans, who, on that occasion, exhi¬ 
bited a degretf of skilfulness in*their labours fully equal 
to any shown by earlier and simifer productions. * 

* • _ * _ 

Silk d^piask was formerly extensively used both for 

• garments and* ornamental furniture. Applioi to the lat¬ 
ter use, this manufacture is still* frequently met with in 
the dwellings of the opulent; anti it is prob3fcle that some 
of the depositories of our careful dowagers might yet be 
made to reveal habiliments which have been displayed at 
levees and drawing-rooms, exciting the* envy and admir¬ 
ation of our progenitors. 

AVhiM we cannot but wonder at the taste which in¬ 
fluenced the worshippers of fashion in. the olden *lays to 
incase and conceal their figures beneath the formal folds 
' ok such unyielding fabrics, *we do jiot reflect tipon the, 
probability that flur n\pst^elegaat costumes may, in tfieir 
turn, -become the objects pf surprise and dSrision tef our 
great-grandchildren, and that even the graceful draperies 

* of Lawrence may in their eyes appearas formal and gro- 

* iEn. lib. xi, 781. 
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tcsque a$ are the once-admired vestures of sir Pe$er Lely 
to-our own. 

It has been supposed, and the etymology of its name 
would seem til favour the supposition, that this branch 
of the weaving art was originally brought to the west¬ 
ward from Damascus. It has been very long followed 
both in France and Italy, while its introduction to the 
looms of England appears to Jiave taken place at a very 
early period of the annals of our siik manufacture; and 
is said to have been occasioned by the flight to these 
hospitable shores of certqjn Dutch and Flemish weavers 
from the persecutions of the uu|;e of Alva, when, in the 
year 1507, he was deputed by Philip II. of Spain to 
extinguish the kindling spark of liberty in the Low Coun¬ 
tries ; affording, thus another historical evidence of the 
beneficial influence upon society, of circumstances which, 
at the time of their occurrence, appeared to be fraught 
with unmixed and umriitigateu evil. << 

The expensive nature of this manufacture caused it to 
be principally confined to the qse of the high-born and 
wealthy of the land; but on occasions of great ceremony 
people in the more middling walk of life could ‘till dis¬ 
play silk damask garments, which during the interval 
of these occasions were carefully preserved, so that they 
were frequently handed down from one generation to 
another as heir-looms of the family. Silk damask never, 
in fact, became of common use ; and when, a full cen¬ 
tury after the first introduction of its manufacture to this 
country, our celebrated Locke published bis “ Consider¬ 
ations on lowering the Interest and raking the_Value of 
Money,” we find that lie noticed this as an article of 
almostf unwarrantable, ’uxury. c 

Wheij wrought with a great variety, of colours, damask • 
furniture had certainly a v<?ry elegant pffoctg but it l as 
not for a loi^g time been usual to’ernpioy more thaw,,one 
colour in damask hangings, aid \heir elegance now con¬ 
sist wholly ic the richness of the matc/ial, and the tyste 
displayed in the pattern, 

Damask is a twilled fa&rie ; the appearance of its ter.- 
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ture is familiar to all, from its identity with that of tile 
beautiful linen table services, the manufacture of which 1 
has long been carried on to « great extent ifi Scotland, 
and more recently on a smaller scale in Ireland, 'file 
weaving of these calls into exercise all the skilfulness of 
the weaver in mounting his loom, to the great labour 
attending which is, in a great measure, owing the ex¬ 
pensiveness of the manufacture. The designs, Vhich are* 
frequently very extensive, comprising upwards of 1200 
changes for their completion, are laid off* upon paper 
lined into very small squares, ir^ a manner already de¬ 
scribed, and this selves a gtade in njjounting the 
loom. To present such a descriptftyi as would be in¬ 
telligible and satisfactory, of this art of designing and 
mounting in the draw-loom the elaborate patterns* which 
are so genet ally met with jn damask table-cloths, would 
require more space than can well be allotted here to an 
object* which, as regards the particular subject of this 
• work, is of very jninor consideratyni, and which applies* 
more importantly to the manufacture of linen than of 

silken fabrics. . * ♦ 

• - • 

The French had long gincc a manufacture in imitation 
of the old fashioned ^>ilk damask, which they called Cofard 
(counterfeit) damask: this, while it had its warp composed 
of silk, had the shoot of either thread, wool, or a&lton, and # 
sometimes even of hair. These stuff's were not without 
a considerable degree of beauty ; and a similar mixture 
£f materials is generally eni ploVetf in the jlamask hang¬ 
ings which are manufactured in the present day. ‘ 

# Thferc are several descriptions of silk goods, or, to 
speak mor^ correctly, several modifications of the same 
t class, which are -each knowrt popularly by distinctive 
namtfs, but.whicb y$t requirt no particular description.# 
Thus tire plainest mode of sXk-wetving takes the namg 
of Persiin, sarsnet, gros-de*naples, ducapes, Ac., va¬ 
rying »nly in the thfhkness of the fabric, or 4he quality^ 
of the material of which it is coinposed* and not at all 
differing in the arrangements of its interfacings. 

u 4 • 
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The quality first mentioned is exceedingly .flimsy in 
its texture, and has of late nearly gone out of use, its 
place being taken by the. description next in quality, 
sarsnet. This, which used to form the substance of gar¬ 
ments, is now most usually employed for lining them, 
giving place in its’ turn, as regards its former more dig¬ 
nified uses, to gros-de-naples. This last is made of 
stouter anil harder thrown organzine silk, and is put to¬ 
gether with more care and labour, containing a greater 
mimber of threads, both warp afid shooj;, in a given sur¬ 
face. 1 ' Ducapes are likewise plain-wove stout silks, but 
of softer texture than«*the l&st. * 

u _ 

ii 

Satfn is a twill of a peculiar description: the soft and 
lustroua face which it exhibits is given by keeping 
always a very large proportion, frequently even" as much 
as seven out of every eight threads of the warp, visible, 
or as it is called, floating* above the shoot. Satin is 
*' always woven with the face downwards, the labour of 
the weaver being thereby abridged, because it is easier 
'to raise the harness connected with one eighth, than it 
would be to raise sever, eighths of the warp .with every 
cast of the shuttle. ( * 

It cari hardly be necessary, after the particular de¬ 
scription ready given of the mode of producing twilled 
silks in general, to repeat any part of it here, by enter¬ 
ing into the minutia? of satin-weaving. It is plain that 
every peculiarity attendant upon this falls within the 
compass of the Jacquard machine, by means of which 
figured satins of the most beautiful textures and patterns 
may be manufactured. 

When satins arc- first taken out of die loqm they ex- 
hibitj a certain degree of loughness or flossiness, owing 
*to the^comparative infrequency of tl)e jjitrrlacings *f the * . 
jihoot wi^h the wqrp.* To* remedy tnis, they ara .dressed 
by being rolled on heated Cylinders; which "operation 
smooths dewn the face of the goods-, and imparts^ at the 
same time, that beautiful lustre which is so attractive. 

Satins from China are much esteemed for the quality 
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' they ppssess of being easily cleaned and bleached, when 

they resume all their original lustre; but in other respects 
they "are found to be inferior to those manufactured in 
Europe. Satins of the higher qualities Rave long been 
manufactured in Spitalficlds, for the supply of our eastern 
dependencies. % 

Crape is a light and transparent article of plain weav¬ 
ing ; it is made wfth hard silk of the natural colour, 
and the peculiar appearance whiSh it is made to put on 
is. given to it in the operations of dying and dressing 
after it quits the lftom ; 9 further quantify of gum being 
then adaed to the silk the threads are impelled, by the 
stiffness thus acquired, to unwreathe the twist which had 
been given to them in the mill, and henpc the apparent 
irregularity of texture assumed by crape. This may be 
'* easily proved by washing it’ in water hot enough to dis- 
chatge the gum, the fabric will then assume an appear¬ 
ance very simijar to*that of gaqpe. The warp of crafse 
is usually composed of singles; ^e shoot is frequently* 
formed of the |aml material ^ and sometimes, when it *is 
wished to .make it of closer texture, of two-thread tram, 
the two threads, Ijy partially untwisting, then ^jive a more 
crinkled and intricate appearance jo the cloth. m 

Crape, from its sombre appearance, has wdways been 
considered as adapted to mourning vestments. Different 
manufacturers affect a degree of mystery with regard to 
their peculiar modes of dressing crapg, possessing or 
imagining thence some superiority over .their rivals in 

the manufacture. • * 

•• 

• - - 

Many pf the numerous titles by*which silken fabrics 
are known* denote such mirrtite distinctions that i* would 
Be both tedious# aiyl useless to offer’any particular de¬ 
scriptions concerning th An. J Every variation in the order 
of succession in the harness* used in weaving, tor, as it 
is tegned in the leavers' language, every different tfe, 
produces a different pattern, wlyoh is tfiought deserving 
of a distinctive name. Most of the fabrics more gene- 
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rally used;have already been described; and when.it has 
further been explained that levantine is a stout, close- 
made, and twilled silk, and thct gros-des-indes is formed 
by using different shuttles with threads of various sub¬ 
stances for the shoot, whereby a stripe is formed trans¬ 
versely to the length of the goods, there then appears to 
be nothing more required under that head of inform¬ 
ation. * > 

The process which is called watering silk, and which 
gives to its surface a peculiar and unequal wavy appear¬ 
ance, is effected by placing together, lengthwise, one on 
the other, two pieces of silk, and passing them, thus cir¬ 
cumstanced, between two cylindrical metal rollers, one of 
which is -made hollow for the purpose of containing a 
heated iron in its cavity. Smooth and even as the sur¬ 
face and texture of the woven fabric appear to our im¬ 
perfect vision, it has in reality many thicknesses and as 
many inequalities as there are crossings of the warp and 
shoot. These inequalities arc not brought to coincide in 
the two pieces of silk -when they are placed together, so 
thftt such portion of the face of each as is thereby sub¬ 
jected to severer pressure Will receive a greater «gloss or 
polish than other portions, and the wavy rppearance 
results entirely from this unequal degree of pressure.* 
The appeainnice here described is sometimes produced 
when it is not wished to do so, and is the result of an 
unequal pressure used in winding the woven silk upon 
the breast roll of the loom. The only means of pre¬ 
venting this accident is by using a proper degree of care¬ 
fulness in rolling the silk. ' <■ 

Tl\e surfaces of plain silk goods, and particularly of 
ribands, are sometirries embossed, so that very elegant 
pattern^ are produced upon 4 * them. • This operation is 
likewise performed by passing the silk between rollers^ 
the surface# of which contaiif thfe pattern which it»is in¬ 
tended tS produce. In one of the cylinders the "pattern 
is*sunk, and*ln the other raised, so that the eminences of 
one coincide exactly with the cavities of the other cy¬ 
linder. This process has of late been very extensively 
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employed *for ornamenting waistcoat patterns, producing 
a very rich ajid tasteful appearance; but it can be more 
appropriately applied to ribajids or other fabrics which 
are not much exposed to friction ; the inequalities of sur¬ 
face are otherwise found to be unfavourable to the dura¬ 
bility of the material. * 

In addition to the fabric| woven of silk aloge, there 
are other goods into tlife composition of which this beau¬ 
tiful material is made j/artially to colter, and which, in 
legal phraseology, are denominated mixed goods. • The 
most common of th»se is hfcmbatin, which is a twilled 
manufucturtj, having its warp of «lk anil its shoot of 
worsted. * 

The use of this article was at one time "restricted to 
the making of mourning garments ; but at a later period, 
n® longer condemned, like the gondolas of Venice, to 
wear ^onc the sable line of lflght, bomljasins Jippeared in 
colours as gay and as* various as the Protean wand of* 
fashion cobld calf forth. TJjeir manufacture, which once 
employed a vast nunJber of looms in^pitalfields, lias for • 
some time # been *alfnost wholly *c®nfined to the city of 
Norwich, ^ombasifis are all woven grey, that is, with 
silk of the naturtd Colour, and they are dyedfn the piece 
after being taken from the loom. 

Poplins and lustres are likewise composed partly of 
silk and partly of worsted, with a somewhat larger pro¬ 
portion of the former material thaif enters into the com- 
jJ£lsition of bombasiir: they are plain wpven goods. 
Poplins were manufactured of exceedingly fine qualities 
in Dublin, ■'ivhich city had formerly a very favourable 
trade in them, but both these articles* have now nearly 
gone out of tifee. . . • a 

• Norwich has Jong been celebrated for* its manufacture * 
of shawls^ wherein siflt forms »part*Ln combination with* 
either cotton or worsted; it'isV>nly of late years,"how¬ 
ever, tliat these manufactures have attained to»the high * 
dtgfee o5f excellence which now characterises them, or 
that tliey have been brought in respect to price so com- 
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pletely r within the reach of the more humble ranks. It 
it* to these coinciding merits of beauty and cheapness that 
the shawls of Norwich owg tlieir general introduction 
into foreign countries. It may indeed be said, with re¬ 
ference to these mixed goods generally, that our country 
stands in every way without a rival. 
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CHEMICAL, MEDICAL, AND ELECTRIC PROPERTIES OP SILK. 

• # 

COLOURING MATTER OF THE COCOON. —MANNER OF 31LFACHING 
SILK 1*110 I*OSEU BY HAD ME. -ENGLISH METHOD OF 11 LEACH¬ 
ING.- “THE HITTER FIUNCIFLE.’^- VARIOUS CHEMICAL KX- 

FEKIME NTS. l.UTTMi AMiLfc - SILK A PROTECTION 

against Malaria. — formerly rsiy> as a 4iedici\e.—its 

ELECTRIC l'ROI'l'RTIES. -IIOW FIRST filSCCRH-RED.-VARIOUS 

EX I*U RIM ENTS DETAILED. . 

» 

ft . ^ 

I’iie colouring matter, which more or less tinges silk with 
a golden hue, resides in tlje gum >vhich the silkworm 
prodiA’cs in such abundance with the fikunent, and which 
* exercises # so important an agency in facilitating all the 
preliminary processes of its? manufacture. # 

If the cocoon* lie immersed jin hot water a portion of 
this guim.ly or resiyous «iibstahrts will be dissolved, and 
will impart *to jhi* water a light amber colpur. If al- 
cdhol be employed as the solvent much larger portion , 
of this matter will he extracted .from the lllk, and a 
tincture formed, which will retain its colour even after 
it has been exposed to the rays <jf the sun for a much 
, Jpnger time than would suffice to bleach the silk itself. 
The knowledge of the fact that this colouring matter 
has’ a greyer affinity for alcohol than for water led 
• Mens'. Baume to adopt the following process for bleach¬ 
ing silk: * 

. .A stone-ware*vessel, of 5 nearly conical form* and ^ 
capable of holding about twelve gallons, was provided? 
having^ large opening ^fie top, and a smaller ona, 
about an*inch in diameter, af the bottom. Vessels made 
of. common pottery-ware could not be ujed ibr the puf£ 
pose, as they would speedily hav£ *been rendered unser¬ 
viceable ty the acid employed in the bleaching. From 
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the sane cause, the stone-ware even proved *o be not 
very durable. All roughnesses oil the inside surface of 
the ^vessel, which could have broken the threads of silk, 
were carefully rubbed down with pumice-stone. The 
small aperture at bottom was closed by a cork, through 
the centre of which a glass tube, of a quarter of an inch 
diameter, was passed, and, except at the time when it 
Was required to draw off* the liquid contents of the 
vessel, this tube also was kept closed by a cork. 

Six pounds of yellow raw silk were then disposed in 
the stone-ware vessel, "lid upon this was poured a mix¬ 
ture previously made of forty-eight pounds of alcohol 
(specific gravity 0'8*> 7), with twelve ounces of very pure 
muriatic acid (specific gravity 1*114). The vessel was 
then completely closed, and the whole was left in digestion 
until the liquor, which at first assumed a green colour, 
passed to that of a dusky brown: this usually happened 
in the course of twenty-four hours. The acidulated spirit 
was then drawn off by means of the glass tube, and clean 
spirit of wine was poured continually oyer the silk, until 
the liquid passed off perfectly colourless The silk was 
then left to drain without being otherwise disturbed. A 
mixture of the same quautity of spirit with muriatic 
acid was then again poured upon the silk, which, after 
being exp^ned to its action for a period somewhat longer 
than the first digestion, proved to be perfectly and bril¬ 
liantly white. The time required for this second appli¬ 
cation of acidulated spirit was of less or greater duration* 
according to the temperature, and the original quality of 
the silk. Baume found that the bleaching was much 
more readily accomplished when the cocoons had not 
been previously bixed, for the destruction pf the chry¬ 
salides. The second dose of liquid was but slightly 
ringed when drawn off; and if another portion of acid, 
equal to half the quantity originally used, were added to 
it, the fixture could properly be used for the first di¬ 
gestion of a second quantity of the raw material.^ 

A further washing of the silk then ensued, by pouring 
upon it forty-eight pounds of pure unacidulated Spirit 
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of wrne^, which was drawn off in the course o£ the fol¬ 
lowing day# ’ • 

To recover the quantity pf spirit absorbed by the silk, 
and which was equal to its own weight, Bihall quantities' 
of water were sprinkled over it from time to time, and 
this process was continued until the liquid, which drained 
off through the glass tube, had no perceptible strength. 
Notwithstanding these repeated washings, Zhe silk siill 
retained a portion of°muriatic acid, which made it harsh 
to the touch, and if left in it, wohJd, after a time, have 
injured its fibre: it was therefore placed in v coarse 
woollen bag; and tllis, bcipg enclosed in a basket, was left 
for several hours in a stream of “funning water, which 
effectually washed out the acid. 

Pieces of manufactured silk, and even niadccup gar¬ 
ments, have been successfully bleached by this process. 

* The spirit may be recovered by saturating the mingled 
acid a with potass, or lime, *and then distilling the spirit 
in a copper aleqibic. ‘ Mons. Bapme says that siHrmlV 
he thus made to rival or ewm to surpass in whiteness and 
lustre the finest,specimens from Nankin.* 

The revenue regulations, and the dearness of spirit, 
make the alcove process impracticable in England, where 
the usual method of bleaching ra^ silk is to immerse it, 
in a boiling solution of good soap in river water. After 
boiling for two or three hours the silk is taken out, beaten, 
and then rinsed in cold water: when this has been suf- 

y I 

ficiently performed, it is slightly wrung, then put into 
cold soap and water, tinged with a minute portion of 
indigo, and againboiled. On removing the silk from 
. this second water, it is wrung as dry as possible with the 
assistance,of wooden pegs, and is 'then well shaken to 
separate the threads :■ after this it is suspended in m kind 
of stove conrfrqctqd for the purpose, which contain# 
sulphqt in a state of comtaisfion; \he fumes anising from 
this give the last degree of Whiteness to the silk, “and the 
process is completed. * * 

* lire’s Dictionary of Chemistry, art. Bleaching. Annalec de Chimie, 
tome«vii. 
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Silk i? powerfully acted upon by nitric acid. , If two 
drachms of this acid are mixed with a pint of alcohol, 
and silk, either raw or bleached, be immersed in it, and 
' kept in digestion exposed to a moderate heat for twenty- 
four hours, the silk becomes of a dull yellowish brown, 
which, after it has been washed with soap, rinccd, and 
dried, turns to a line golden yellow colour, which is very 
permanent. Concentrated nilric acid being distilled oil* 
silk, and the remaining liquor partially evaporated, oxalic 
acid is obtained : if the evaporation he pursued still 
farther,- the residue wity yield, together with a sn? f ill 
portion more of oxalic -acid/q quantity of yellow crys¬ 
tals, not in the slightest degree acid, but intensely hitter, 
and which stafn the skin of a deep yellow colour, not 
easily removed, This curious substance was discovered 
by Welter, and was called by him et the bitter principle.” 
He supposed that its„production always results from the' 
action of nitric acid on animal matter. These crystals, 
wlien Examined through a magnifying glass, appear to 
be composed of truncated octahedrons. 

If the remaining liquor be previously saturated with 
potass and evaporated, another yellow t silky salt separates, 
which detqnaJtes on burning coals likq,nitre,«%jid appears 
to be :t triple combination of the before mentioned bitter 
substance with nitrate ,pf potass. 

The water wherein the cocoons are placed to prepare 
them for reeling, quiqjdy acquires from them so much 
of the resinous matter as to be more viscid than the 
strongest soap’latlier. Chappc fouiid that he could in¬ 
flate this water into bubbles or simiU balloons, which 
werq. far more permanent than any formed of soap and 
water, and which equally exhibited the prismqtic colours. 
The texture of these bladhers was st)^ tenacious, as to 
fender them impervious to ihe mostrsubtlc gas : Chappe 
' fitted several of them, wlipsqVdiameter did not .exceed 
three ihches, with hydrogen gas, and the little air bal- 
lbons remained ^unbroken and floating in his apartment 
for considerably more than twenty-four hours. All co¬ 
coons are not sufficiently glutinous for this purpose; 
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with thoste which are of a very'deep yellow the experi¬ 
ment will not succeed: such are supposed to pro¬ 
duced hy the worm in a peculiar state of d isease, which 
state is yet by no means uncommon. ■» * 

According to Westrum, silk, when acted upon by 
chlorine, either in the gaseous form br diluted in water, 
instead of being bleached, as cotton or linen would be, 
always becomes of a yellow colour, and loser, part of its 
solidity. The caustic* alkalis corrode and dissolve silk, 
which gives by distillation the results usual with animal 
substances. , # 

jVeumann found ,f;hat but fc&, materials afforded an 
equal quantity of volatile*alkali. , Touriffefort observes 
that it contains more than hartshorn” as ilc obtained from 
fifteen ounces of silk two drachms of volatile salt: this, 
which v^is called the spirit of raw silk, tilien rectified 
Yith some essential oil, w*as the medicine formerly cele¬ 
brated under the name of Gutta* An^licante,” or En¬ 
glish hrops. The volatile alkali obtained from siUb^va* 
then supposed M be of a different"* nature from that con¬ 
tained in any other isubstance, and*it consequently was. 
held to possess fAfferent virtues *p£culiar to itself. So salt 
of tartar, 'and sub-oarbohatc of potass, were for a long 
time considered to lit, and were used as two separate sub¬ 
stances. The chemical philosopher "had not tjjgn learned 
to generalise, and could not understand that the same 
substance, differing in no one particular as to its nature 
and properties, could be obtained Ax>m many apparently 
'■holly dissimilar bodies. 

Before the discoveries of chemistry had arrested the 
fanciful flights andlmnihilated the quaint distinctions of 
•the druggist, his catalogue presented, a curious nomen¬ 
clature, whibh is now acknowledged to have been folded 
.on.ignorance and prejudice. * The light of science has w 
since pierced the $eii,' and jiasxeveahtd many of v the lawg^ 
of natufljn all the oeautifu) sgnplicity of their elements; 
dispelling much of tty- complicated mystery ;jnd vagu& 
obscurity which then enveloped thrill uiAlerstood prac¬ 
tice of pharmacy. ' 
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A sill; covering of the texture of a common handker¬ 
chief is said to possess the peciiliar property,of resisting 
the noxious influence and qf neutralising the effects of 
* malaria. If,' as is supposed/the poisonous matter is re¬ 
ceived into the system through the lungs, it may not be 
difficult to account for the action of this very simple 
preventive : it is well known that such is the nature of 
malaria poison, that it is easily decomposed by even 
feeble chemical agents. Now, it' - is probable that the 
heated air proceeding ‘ from the lungs may form an at- 
mosphire within the vcjl of silk, of power sufficient^ to 
decompose the miasma* in its passage to the mouth ; 
although it may be q^ually true that the textare of the 
silk covering may act mechanically as a non-conductor, 
and prove an impediment to the transmission of the 
deleterious substance.* 

We learn from Pomet’s history of drugs, that silk was. 
in his time used.ias a medicine, by reducing thejrare 
j>art\,v the cocoon into a powder. His volume contains 
many copious directjpns for preparing this powder, and 
for duly and carefully separating the chrysalis from the 
part which he considered medicinal. Silk thuij, prepared 
has, as he affirmed, ‘ f the virtues of cleansing the blood, 
„ making the spirits brisk, and the heart pleasant.” Ltu¬ 
rnery, theaditor and commentator of Pomet, adds, that 
the silkworm itself likewise possesses medicinal properties. 
According to his information, silkworms that had been 
dried into a powder and applied upon the head, which 
should be previously shaved for the reception of thfl? 
^plaster, were esteemed extremely efficacious in cubing 
vertigo. 

r i'he imperishable nature of silk, even under circum¬ 
stances peculiarly unfavourable to the, preservation of 
animal substances, forms another of if L s qualities which 
is deserving of remark. feoip,e years ago, the spxton of 
the parish of Falkirk, in Stirlingshire, upon opening a 
grave in the churchyard, found a riband wrapped about 
the bone of an arm, end which, being washed, was found 

* Annual Register for 1829, voL Jxxi. >i 
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to be entire, and to have suffered no injury, although it 

had lain for more than eight years in the earth, and h*ad 
been in contact with a body which had passed through 
every stage of putrefaction, until it was reduced to its* 
kindred dust. 

The discovery that silk is an electric, or a non-con¬ 
ductor of electricity, originated in one of those fortunate 
accidents to which science has been indebted for many of 
her most valuable discoveries, 'fliis fact it was which 
fl^t led to the beautiful disclofgtre of the distinction be¬ 
tween electrics and'h.on-elfctrics* # 

In 17~9i while the knowledge <ff electrical phenomena 
was yet in its first infancy, Mr. Grey, after performing 
many interesting experiments, succeeded # in conducting 
the clef trie fluid, excited by friction in a glass tube, 
^through a perpendicular distance o£ many feet, by caus¬ 
ing ^ne end of a piece of iron wire* or packthread to 
communicate wjth the glass tube^ and the other effff^itL 
an ivory*ball. Pleased with his success, he ^became de¬ 
sirous of condugting the fluid Jiorizontally ; but this ex¬ 
periment ^failed at # the.time, through .the mode of his 
attempting ^it, wlych was by carrying liig line over a 
packthread cortl, suspended for t^e purpose ^across the. 
room. Through this material the electric strftm escaped, 
and the ivory ball was, in consequence, no longer found 
to be excited. 

Mr. Grey having communicated to a. friend the ill 
^success which had attended this attempt, was advised to 
suspend the conducting lifle by silk instead of packthread 
* there* being no other reason for this advice than # the 
greater fineness of the former. Acting upon tills sug¬ 
gestion, their firat experimeift was made in a large*mat¬ 
ted gallery ; a Jirjp, jhe middle part of which was of sill# 
and two extremities?! ot packthread, waif fastened 
across the gallery * the conc&cting line with*thl ivory 
ball at^thc end was passed over the silkgn portion, and 
hung nine feet below this horizontal line of suspension. 
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The conducting line was eighty feet and a half in length/ 
one end being fastened by a lobp to the electric tube; 
upon rubbing this, the experimenters had the gr&tifica- 
■ tion of finding; that the ivory ball attracted and repelled 
light substances in the same manner as the tube itself 
, would have done, they next contrived to return the 
line, so that the whole length amounted to 147 feet, and 
i» this case*-likewise the experiment answered tolerably 
well; but suspecting that the attr&ction of the electric 
fluid would be stronger if the line were not doubled, they 
carriedione straight forward through a distance of 124 
feet. In this anticipation they were not deceived, itie 
attraction undel these«circumstances being stronger than 
when t|)e line was doubled. Proceeding thence to add 
more and still more to their conducting line, until at 
length the slender silk thread broke from the weight im¬ 
posed, they sought to substitute for tins fragile cord a* 
small wire, first of, iron and then of brass. The unsuc- 
result, however, soon brought them to the ^con¬ 
viction, that the refusal of the, silk to conduct five electric 
fluid was riot owing to its fineness/but proceeded from 
some inherent property possessed by the 4 material. The 
metallic wires were smaller even than their silken thread 
had been,'anti yet they effectually eariicd’ off the elcctri- 
' city r thicl^f silken cords were therefore adopted, and, as 
before, the electric fluid was conveyed to a great horizontal 
distance, without suffering any diminution of its virtue. 

This knowledge of ‘the*non-conducting power of silk 
was quickly fallowed by the discovery of the same quality* 
in many other substances, and-thus accidentally was laid 
the foundation of many of the subsequent improvements 
in the science of electricity. 

Ng particular attention was paid to t the electric qua¬ 
lities of silk, nor were any experiments made on it qs an 
plectric, until the yeai 1759- x »Mr. feymmer’s notice was 
then attracted to the subjeg; by the fallowing wrhimsical 
eircumstasce, which led him to the performance of many 
curious experiments. 0 The results of these he Commu¬ 
nicated to - the Royal Society, by whom his paper was 
insertrd in the fifty-first volume of their “ Transactions." 
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® Mr. Symmer was in the habit of wearing at the same • 
time two pairs of silk stockings; the under ptfir white, 
and t-hc upper black. If these were pulled off together, 
no sign of electricity appealed ; but if tlicjblack stockings 
were pulled off from the white, a snapping or crackling 
noise was heard ; and when this happened in the dark, 
sparks were plainly perceived between them. Thus in* 
cited, their philosophic wearer proceeded to make some 
further observation® on the subject. He found, thaf by 
merely drawing his.hand several times backwards and^ 
forwards over his leg while the^stockings were upon it, he 
produced, in grea£ perfecJioh,*the following appearances. 

On the stockings beihg takei^ off separately and held 
within a certain distance of each'othor, both appeared to 
be highly excited, the white stocking vitreously; the black 
one rtsinously.* While kept at a small distance from 
each ocher, they were Iso inflated that they exhibited the 
erjjire shape of his leg ; jmd if brought somewhat nearer, 
would immediately rush together. * The inflation ^ra- 
dually* subsided as they thus approached, and tfllTir attrac¬ 
tion of extraneous objects dimJhished a| their mutual - 
attraction increased, so th^when they actually met, they 
became flat and* adhftred together like so many folds of 
silk. On hfeing again separated, their elecy-ic powers did 
liot seem to be at all impaired,*and they continued for a 
considerable time to afford a repetition of these appear¬ 
ances. If the two white stockings were held in one 
hand, and the black ones iy the other, they were thrown 
into a strange agitation, owing to the attraction exercised 
.between those of different colours, jftid the repulsion 
hetwetfft those fcf the same colour. This conflicting of 
attractions and repulsions caused the stockings ty rush to 
each other from greater distances than they would other¬ 
wise have done, and i ( afforded a very cuifsus spec¬ 
tacle."’ # 

* If the stockings wJrc* allowed to meet,* they adhered 
together with c<jnsiderable force. They reqflired at one 


* Vitreoua and resinous electricity used to be termed positive and net 
tfutive. * 

• x 3 
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time a weight of twelve ounces for their sep .ration ; 
and on another occasion, when they were more highly 
electrified, they sustained, in a direction parallel to their 
surface, as much as seventeen ounces, which was twenty 
times the weight of the stockings. If one were placed 
within the other, it required a weight equal to twenty 
ounces to separate them, although half this sufficed for 
the purpose if the stockings were applied to each other 
ex torn ally. '* t 

The black stockings being newly dyed, and the white 
* ones first washed and then bleached by exposure to the 
vapour oft* sulphur, their ‘mutual attraction was seen tl» 
be much increased. Undfer these circumstances, if one 

S . ' 

was placed within the o*her with their rough sides toge¬ 
ther, it required a force of three pounds three ounces to 
separate them. ,, 

With stockings of more substantial make, the cohe¬ 
sion was found to he still stronger. A white stocking 
of this description was: placed within a .black one of similar 
quallty’f-i'l^st with the right side of one contiguous*to the 
w v ong side of the othe., and afterwards.with the two 
rough surfaces touching each other: in the first case 
they raised nearly nine pound’s, and in the second, the 
still more surprising weight of fifteen pourds; without 
separating their surfaces.’ The tufts and ends of silk 
which arc genet ally found ,pn the inside of stockings con¬ 
siderably assisted towards the result of these experi. 
ments, which were not nea^y so striking after these tufts 
were removed. v 

In the course 'of liis experiments, Mr. Symmer also 
discovered that black and white silk, when highly elec¬ 
trified, not only cohere to each other, but will also adhere 
to any broad and to an^polished surfaces, even although 
these bodits should not be themselves electrified. Having 
undengnedly thrown a stocking,out of hife hknd, it struck 
againrt the side of the apartment, and adhered to, tne 
paper-hangihgs*. He repeated the experiment, and 
found'Vhat the Stocking would continue its adhesion tor 
nearly an hour. Placing 1 a> black and a white stocking 
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against, th? wall in this manner, he applied the two others 
to them, which had previously been highly 'electrified; 
and putting the white to the black and the plack to the 
white, he carried them off ftom the wall, <*ich of them 
hanging to that which had drawn it from its situation. 
When the stockings were applied to^the smooth surface 
of a looking-glass, they adhered even more tenaciously. * 
Similar experiments, combining a greater ^variety of 
circumstances, were afterwards made with white and 
black ribands by Mr. Cigna of Turin, an account of 
which was published in the memQirs of the Academy of 
ihai*city for the year, 17^5. j ’ ^ 

Having dried before the**fire twp white silk ribands, 
and extended them upon a smooth plane/ he then several 
times drew over them the sharp edge of sm ivory rule, 
and found that both ribands had by this friction acquired 
sufficient electricity to adhere to the plane, although they 
gave no indications of being in this* state of excitement 
during their continuance upon .it. ft was not at 
material to the Success of the experiment, whether this 
plane was itself an‘electric or noif-electric •substance., * 
When taken up separately, the glands both appeared to 
be resinous!*^ electrified* and repelled * each other: on 
diyiding thein, electric sparks were perceived between 
them, but on being again forced together 0 £ placed on • 
the plane, no sparks were given off until they had been 
again excited by friction. When by means of the ivory 


rule they had thus acquired the resinous electricity, if, 
ifflftead of being replaced on the smooth‘body whereon 
they had been nibbed, the ribands were applied to a 
rough.condtlcting surface, they would on their subsequent I 


’separation show contrary states of # electricity, which 
would agaifr disappear on thfir being brought together. 
•If after havingjbeen madebj*friction to repel each other, 
they were forced togethe^uptn such a rough surface* 
they would in a fe,w minutes* be mutually attracted, thl 


under one being vitrtously and the upper riband resin- 
ou£ly electrified. • 

If # the two ribands were subjetted to friction upon a 


x 4 
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rough .surface, they uniformly acquired contrary states 
of electricity, the upper being resinously snd the lower 
one vitreously affected, in ^whatever manner they might 
be 'taken off. The same change was instantaneously 
produced by the use of any pointed conductor. If, for 
instance, 4he two rilbands having been made to repel each 
other, the point of a needle were drawn along the whole 
length of one, it would cause both instantly to rush to¬ 
gether. The same means employed to effect a change 
of electricity in a riband already electrified, would com¬ 
municate electricity tc^tlje other which had not yet,, re- 
. ceived the excitement*. An unelec drifted riband would 
become electrified if placed "upon a rough surface and 
an electrified riband were put upon it, or if the one were 
held parallel to the other and a pointed conductor were 
presented. * 

Upon a smooth surface, Mr. Cigna placed a riband 
that was not quite dry, and'kpplied over it another that 
well dried before the fire, when, after applying 
to them the usual friction with the ivory rule, 1 he found 
.that, in whatever manner they wefe removed from the 
surface, the upper one was always resinously and the 
lower one vitreously electrified. Exactly the same re¬ 
sults were produced if the ribands ernpfoyed were black 
instead of ^vhite. If any kind of skin, or if a piece of 
smooth glass, were tfsed in place of the ivory rule, the 
effect was exactly the same; but if a roll of sulphur 
were substituted, the f ribands then uniformly acquired 
the vitreously' electric state: wher rubbed with papSr, 
either gilt or not gilt, the effects were uncertain. If the 
i ribands were placed between folds of paper^on a plane 
surface, and frictim were then applied to them, both 
ribaT^Js acquired the resinous electricity. '^When one 
jriband was black,'and the other white, the, black generally 
Requiredthe resinous' and' th^ white the vitreous state, 
whatever ‘might have been**their relative position^ or the 
rttanner of applying friction. •» 

Mr. Cigna likewise observed, that when the texture of 
the upper piece of silk was loose, yielding, or retiforin. 
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•like thftt of a stocking, so that its elasticity caused it to 

move up and down with the corresponding movements 
of the rubber against the surface of the tower riband; 
and if the rubber employed were of. such*a nature as to 
communicate but little electricity t<j glass, the excitement 
did not depend upon the action of the rubber/but upon th% 
body whereon it was placed. In such a case, the black silk 
was always resinou^y and the white vitreoflsly affected. 
But if the riband was of a close unyielding texture, and 
the nature of the rubber such as would communicate a** 


high degree of electricity to. gjtiss, then the e:jciternent 
of the upper piece’depen^led altogether upon the rubber. 
Thus, if a white silk stocking •jvere > Tubbed with gilt 
paper upon glass, it became resinously and jhe glass 
vitreously electrified; but if the piece of silk thus placed 
upon fhe plate of glass.were of a firmer texture, it was 
* always electrified vitreously and^ the glass jesinously, 
wh#n sulphur was employed as the, rubber; and most 
generally the f^mne effect followed the use o&gfc 

If an electrified riband were brought near to an insu-j 
lated plate of Jpajl, it would J^e very feebly‘attracted. *If 
then a finger wegre brought ‘rJigh to, the lead, a spark . 
might be •hsgrvq|l to pass, and the riband was powerfully 
•attracted, but showed no further sign of*elfctric excite¬ 
ment after coming in contact with the m^al. On their 
separation, however, both substances appeared again 


electrified, and a spark passed between the plate and the 
^finger. 

If several ribands of the same colour* were placed on 


each othqr upon % smoolh conducting surface, and rubbed 
with a ruler, each, on being taken singly up, gave out 
sparks ai'its point of separation frtm the others; Snd on 
the remdval of "the last ribahd, a spark would equally pass 
between it dtul the conductor. If dll were drawn frpm 
the {date together, thejfaohered^n one mass^ which was 
resindhsly electrified on bofti sides. If after this«they were 
Jaid together on a'rough conductor, and then separated 
singly, beginning with that which had Seen at bottom and 


next to the smooth conductor, sparks appeared as before. 


4 
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and ‘’all the ribands, with the exception of that at the top, # 
were electrified vitreously. If friction were applied to them 
upon the rough conductor, and all were taken up without 
separation, thePintermediate ribands acquired the electric 
state of either the highest or lowest, according as the 
separation was begun with either the one or the other. 
When two ribands were removed together from the rest, 
they clung t» each other, and exhibited none of those 
indications of excitement which one, if taken alone, would 
‘ have shown. When these two were *separated, that which 
had been the outer one was found to have acquired elec¬ 
tricity of an opposite natrre to that of *the remaining un¬ 
divided ribands, \*ut in a much weaker degree. * 

Several ribands were placed upon a metallic plate, 
which was. charged with electricity by means of a glass 
globe and a pointed conductor held to the side opposite 
to the ribands. The effect of this was, that all of these * 
became electrified; but whetlmr the state of tlieir ex- 
cit«te**wVwas like to or differing from that of the plate, 
depended altogether on the maimer of their removal, ex¬ 
cept that the riband which was most remote always ex¬ 
hibited the opposite stat*' of electricity to that of the 
metallic plate. 

Numerous other experiments, equally simple and easy. 
of accomplishment, may be made on the electric pro¬ 
perties of silk, which are; no doubt, familiar to such per¬ 
sons as have at all attended to the science of electricity. 
Silk, more renfarkably riiaft any other substance, ex¬ 
hibits a strong and permanent attractive and repulsive* 
electric power. Its property of c exciting electricity by 
friction is of extensive application, causing it to holdian 
important place among the substances employed to ex¬ 
hibit th«. wonders of this science: silk always forms part 
of £he apparatus of electrifying machines. ... *> 

No attempt has been xiere tnade to bring forward any 
thing new* ov that has not b&n long well known upon 
the subject; rbut as many persons are prone to consider 
that experiments On scientific subjects must necessarily 
be invested with complexity, which places them beyond 
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accomplishment by the uninitiated, the above trilling 
detail will serve to prove, the fallacy of this opinion,. 
The inartificial nature of the operations graces them 
within the reach of all who affe disposed to rgpeat them; 
and some natural phenomena may thus be brought 
within the observation of every one f adding one more 
instance to the crowd of examples wherewith we are 
surrounded, that the most simple substances, of daily 
use, whose qualities of *beauty or convenience are alone 
understood by the multitude, may be made to afford to 
the mind of the enquirer matter for philosophical amuse¬ 
ment and instruction. 

* 
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Nqte A. page 3. m 

It I^s been well observed, “.That throughout thin extensive empire, em¬ 
bracing so great a variety o£ climato, # th£ j tiyskal and moral qualities of 
the people retrain as fixed and uncl)pngcab]£ as the laws and customs from 
which, in fact, they receive thei>- colour. Suc% is the fJtce of ancient usage 
and the dread of innovation, that a Chinese never std^s to enquire what he 
ought to do on any pressing emergency, but what Yao ^nd Chun did in a 
similar casg four thousand years ago. Time, in fact, may be saai to stand 
still in China Here not only the system of morals, of Social intercourse, 

9f jurisprudence, of government, *s the same now as it was three thousand 
years ago; but the cut of their rob^gjg, their hoqses, and furnitutc, are pre. 
cisely Ihe same: so that if custom has exercised its dominion over this sin¬ 
gular people, they hayc at least been fre8d from the tyrannyof fas^'^Ji. 

The maxims of the sowerosgns and* ages of antftjuity, — the rites and cere- m 
monies and duties inquired by the civjJ and religious institutions of tha 
empire, the and cu^oms—are the points of knowledge which lead to 
wealth, power, and distinction in the state.” Sup*Ency. Brit art. China- 
. These people, thcfefoia, have no motive for joining jp the race of im- 
provc-neut; while it has always been the p^icy of their government to 
check and entirely to repress all desire of change. ^ * 


Note B. page 5. 

• • 

^Macpherson, in his Annals of Commerce, to whiejp valuable work the 
author is indebted for many of the dates and facts recorded in this volume, 
remarks, with great appearance 6f probability, that perhaps the Seres were 
themjelvch tfie authors of this fable j thus making it appear to foreigners 
that the advantage was a blessing Bhowered down peculiarly on their own 
favoured cbigitry, and one in which others couM not participate. • 


Note G.j>nge & 

ThePe"have been many specutkttons formed for unravelling a subject 
which is involved in b *much mystery. One of the most ii%enipus among 
tjiese i£ found in the follifaing note to Marsden’s translation of the Travels 
of Marco Polo: — “ 1 have long entertained the ideathat the golden sSecn 
which Jason carried off from Colchis was# cargo, or perhaps only a skein. 
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of' rich golden-coloured raw silk in the hank, which might figuratively be 
termed a deece, because it was to be twutcd into thread and interwoven 
into cloth. This, at least, is as plausible as the commonly received solution, 
admitted by a celebrated historian net prone to credulity.*’ • 


* Nora D. page 7. 

Nearchus, Aristobulus, Theophrastus, Virgil, Dionysius Pericgctes, 
Seneca, Arrian, Solinus, Ammionus Marcellinus, Claudian, Jerome, &c. 


Note E. page 3. 

Publius Syrus, Varro, Tibulij's, Propertius, Horace, Seneca, Pliny,t md 
Juvenal. , ' 

Pliny, L xi c. 23. , Tacit Ann. 1. ii. c! 32. 


Note F. page 9. 

« 

“ Reflexions sur les Liaisons des Roman.s avec les Tartares et les Chinois,’/ 
by M. dc Guignes, in Mc'moires de Litti'rature, vol. xxxii. p. 353. It is 
said, indeed, by Floras, lib. iv. c. 12., tAut ambassadors came from tly* Seres 
ti^ourt the favour of Augustus ; but this h not very probable, as in the 
whole cSuistTv,- the history of this people it appears 1 .hat they were never 
desirous of any alliance or i itercourse t, uh other nations. 


Note G. page 9. 

I 

I 

By the Rhot-ari naval laws, preserved in the eleventh book of the Digest*, 
• anmixed silk {roods when 4.upwreckcd, if they were preserved free from 
wet, p*id a salvage of 10 per c**nt, as being equal to gold in value. 


N jtb H. page 17. 

Otho Prising de Gcst. Frederici, 1. i. c. 33.; apud Muratori, Script, vol. vi 
col.668. Falcandi Hist SicuL prof.; ap. Muratori, Script voLvii. col. ( 15& 


' Note 1. page 19. , 

I 

The ancient Chinese arc said to have extended their voyages as far from 
lnmeas the coast of Africa,—a dcgre° of maritime advonlure which docs not 
receive much, confirmation from our knowledge of the channel..through 
which, in jhoac remote times, commf .cial hitercor-se was carried forward 
in the East According to Cosinas, the Indians who traded with the Chinese 
we.e accustomed to resort to Ceylon, where alone they received silk'., spices, 
and other valuable production.., which were thence distributed among the 
different marts of India. Gibbon, in the fifth volume of the ** Dcclin- and 



NOTES. . 


Fall pf tlft Homan Empire," thus desAibc? the mode ol proscjutwg thiiT 
cominertc: — " The Chinese and Indian navigators were eorAhictcti by the 
flight of bird* and periodical winds, and the ocean might be securely tra¬ 
versed in square-built ships, which, instead of iron, 'gore sewed together 
with the strong thread of the eucoS-nut. Ceylon, Ser^ndip, or Tsqtrobana, 
was divided between two hostile princes; one of whom possessed the moun¬ 
tains, the elephants, and the luminous carlmncle, and the other enjoyed 
the more sordid nrhes of domestic industry, loreign trade, and the capacious 
harbour of Trmquemale, which received and dismissed the fleets of tlib 
East and West. In tills hospitable isle, at an equal distance ;a» it was com¬ 
puted' from their respective countries, the silk merchants oi Chinap who 
had collected in their visages, aloes, cloves, nutmegs, and sandal wood * 
maintained a free and bepeficial commeye with the inhabitants of thq,v 
Persian GulC" 


Noje K. pJfce 3ti. 

• 

The project of rearing silkworms in thP United States of America has 
very recently been renewed, and a small package <>f % «ilk, thcresult of this 
attempt, was, early in the present year (18111), imported mtoaLiverpool. 

The jhresiilent of the American Philosophical Soeitty established in Phil- 
udeljihia, M Duponceau, has* for some tunc been desirous of encourag¬ 
ing this branch of rural economy, and latejy established a Mature, under 
thi^dircction of a gentleman, 4ho, having conducted a similhr under¬ 
taking at Nismcs in Fraflcc, is possessed of the requisiteknow ler 1 jb and 
exjierieiwe.. * • 

The quality of the sijjt hitherto , rod need Pennsylvania is said fully 

equal that of Bengal: it promises to stand well the various processes of 
dyeing, tlyowing, anil weaving; but, asynght be expected in the commence¬ 
ment of such an undertaking, the operation of reeling has not been con¬ 
ducted with%heVcqo#>ite degree of skill. The attempt has hitherto been 
made on too small a scale lor the projectoMo form any satisfactory opinion 
upon the issue as regards its profitableness; and it ygf remains to be ileen 
whether the Philadelphians arc in posse ision of facilities for this pursuit, 
which will counterbalance the high rate of wages prevalent throughout the 
state, and which would otherwise give a decided advantage in point of 
price to the raw silks of Italy and Infba,^>ven in the markets of the United 

'States. • 

■ 

The subject has appeared ty be of so much importance to the American 
legislature that a committee of congress has recommended the projert to 
the attention and protection of the government. * 


Not#L. page 51. 

*lt is Ihc.polfty *f ngmy of the*sjatcs of Italy rigidly to exclude British* 
manufactured goods from thtf termorift, Yet as wc atymally take from 
them jporchandlse, ^incipally r.o^sdk, ti> the value of tv^> millions sterling, 
and as no exportation of the precious metals is made in payment for the 
# sam% it became u question in what shape and by what c'.fanncU the Italian 
merchants obtained returns for'their pr%Iucc iffpou investigation, itap. 
peared that the Ibreigu traders took thetr remuneration in bills of exchange 
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1 


' drawn, upon the London merchant, by far the largest portion of which 
were remitted to Manchester and Glasgow from Austria and the German 
states, in return for those products of British industry against which the 
Italian government^ so strictly closed their ports. It is indeed hoiielesa for 
any natt m, so long |s it has production? of its own for sale, thus to attempt 
tne exclusion of the produce of another country; and perhaps the only con¬ 
sequence of such short-sighted policy will be the enhancement to themselves 
of the prices of foreign productions. 


Noth M. page 84. 

i 

»> There is a very strong analogy between the course pursued, up to a recent 
period, by the English government, with reference to the trade in thrown 
and manufactured silk, and that flowed by thi government of Franee 
respect of the introduction of materials for their oc .ton manufactures. Tlie 
spinners of fine cottoa* yarns in the lattSFr country having asl ed for pro¬ 
tection against the importation of yarns of that quality, a very large prohi¬ 
bitory duty vas accordingly imposed. The consequence of this measure 
was, that the manufacturers of the better qualities of muslin not being able 
to dispense with the use of the fine yarns which they had been accustomed 
to import, and the French spinners being unable to furnish them with any 
substitute, the smuggler was immediately put into active occupation, and, 
notwithsftinding the vigilance wherewiM revenue restrictions were, en¬ 
forcedly tljp ¥ gid of military cords ns, passed through them all, andf fur¬ 
nished to the mainlfacturcr the fiwc yarns of England at'kn advance in price 
o'from 60 to 70 per cent., so that the French spinner gained nothing by the 
prohibition. 

The peculiar eircumstances which .accompanied the state of war, enabled 
the French inanufacturei at that time to prosper even undCr this disad¬ 
vantage; but when,, at the return of peace, the illjrit t^vlet proceeded to 
introduce English muslins readv manufactured, at an advance upon English 
prices of .uily frun? 17 to 25 percent., both the spinners and weavers were 
completely ruined. » 


Note N.“page 84 

m 

At the time when tlic last alteration was mode in the rate of duties charged 
up, n foreign manufactured silk goods (April, 1829,) it was 5i»ted in tHc 
house of commons by the then vice-president of the Board of Trade, the 
right honourable Vesey Fitzj crald, on the authority of French merchants, 
that the total cost of smuggling and inpirtng gros-de-naples was from 28 to 
29 per cent: upon their value; that tlip same charges upon salin ribands 
amounted to from 24 to 25 per cent* upon sarcenet i&baUds, ,25 to 26 per 
cent ; figured jauze, 28 to 29 per centnlonde, 12 to 13 percent.. The 
smaller rate^in fc**e latter case, being ofeasioned by the greater value of the 
article in proportion to its bulk, which rendered the object oftthe smuggler 
easief of accompfishme^nt. It was further stated that cr&pe-lisse,. crape, 
and plain gauzes, had not been / .nuggled at any time since their importation 
had been legalised by the imposition of a duty. 
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, Note O. page SG. p 

The evil effects of proliibilor/law » upon the moral feelings of the cim¬ 
munity .were thus eloquently onfoiced by Mr. Vesey ^ltzgcrakl, on the 
occasion to which reference has bee A marie in Hie preceding Note •“ Un¬ 
der prohibition the trade was a scene of ol’hisivc and aibitrgry laws re-* 
strict i\e ot the fair exercise of the inclinations of the people, and regardless 
of their wants They were law-) which no one lT'lt to impose am moral obli¬ 
gation, an.! thus an habitual inilith-renie to the breach ot law was engen-* 
dored m the public mind But I have said they were inellii at i-m-., and wdl 
the home entourage tin st 1 who .now that the object of their enquuv to 
establish a lcturn to them * 1 will remote iroin the statute bool., it i can, 
legal mines winch the people do not new moral t runes! I would not, 
arm the i oinmon informer with a power to enter the houses of individuals; 

1 j/ould lot permit even tiu>hmg\ olliyi. I'm the --ake of a fiscal^egulation, 
to violate the sanctity e^ even I'aghdimaii'-. abode. 1 cannot afford to 
protect the ynmutacture by Mich Jtdiou-. laws; an.i least of all, when 1 find 
that such a power neier did put down smujfllmj^but that, with all these 
vile appliances and bad means to boot, it was absolutely metlicaf.ous,” 


9 Jinir I T . page ST. ♦ 

9 funond, who visited Lynns ni’lSIT has described the poverty of the silk- 
wcaver-. iC'ideijt in and near tliaL^-in, as bc-n*.: uu»rcah|ect ihau any thing 
withal the experience ot e-ir own irtuans. 'J beiy, as with us, the manu¬ 
facture e in a great degree domestic, iiiflst of the nf-averj^gSflfbitmg meir 

lubom in t*iei»own # dwelmig' The .ihoiles*of the I-Tcnch wc.nersaro. how- 

0 1* 

^ver, wreti bed in tluxcxjrcine, one loom, twenty net sryiurc, not unfre>** 
quentlv serving evijy purpose, both a^a dwelling and workshop, for three 
entire families.* * • 

• • • m 

Notk Q. page S9. 

* 

Experience has almost uniformly proved, tfcut low-pnccd labour is, in tilt: 
end. dour labour to the employer In contrasting the ruft*of wages paid in 
different countries for wmk of the same ^esrnptmn, we .should not only- 
look to the amount of mi nes winch goes to leeotnpetise thcdailv toil of the 
artisan, but must ako tula into the ui^-ou^t the number of hours during 
^iiicli he works, the constancy wherewith he applies Jpmsdl to his labour, 
and the skill which he brings to its accompli-dnm'iit^ It the question of 
wages, ns affecting ilie ro-»t of manufactures in England, be examined by 
these tests, \J»will in mi#t cases be found that the dearness of l.ibour wi#i 
, us is In ore nominal than real. 

This position,.although more obviously true fei brandies where iffbour is 
remunerutcc*Au ordmg to the tune expended, cannot yet be madeTo appear 
incorrect in'any case uiiletteied Viv legislative mterlerencc; and there is no • 
good reason fpr dfcibfcmg* that the constantly increasing skill of our si 
weaversmild, if the trade werfRendered perfectlv free, scan give to yie 
productions of their hernia a value ^orc than equivalent an# difference 
that may exist between the money rate ’of wages at Lyons and in Spiral. 

• _ _ _ ,_, * 

* Tour and Residence in Sivitasrhuid, vol. i. p. 517. 
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Note U. pa^e Pj. 

The bark of tlirc tree not only furnishes fibres for ropes, but it can even 
lie tortned into a i^ecies of cloth. M ha ltouveric affirms, that he procured 
a hcautifuVvegeUble silk from the vaung branches of this species oi mul¬ 
berry; cutting the bark w^ile the tree was in sap, and then hi at mg it with 
mallets and steeping it m water, lie obtained a thread from the fibres, 
almost equal to silk in quahtx, and this was woven into a cloth whose tex¬ 
ture appeared as if formed of that malen.d. The women of Louisiana 
otftam a similar production from the ofLIiootij of the mulberry ; fuse are 
gathered when they arc about four or five feet high The bark is stripped 
and dried in the sun: it is then beaten, to get rid of the external part, wlneh 
falls off, leaving the inner bark entire. This is again beaten, to m..kc it still 
finer, altcf. which it is bleached jo dew. It is then spun, and various fabfics 
are made from it, such as nets .rid fnilftes , andVoinctnries it is noicn into 
cloth. The finest s<vjt of clolh amori^ the inhabitants of Wtaheitc, and 
other of the South Seadsluntfs, is made of the bark of this tree. 


Note S. page PJ. 

I 

The wood of the imilherr' 1 tree is used for many purposes. Its being 
compact, pliant, and hajd, capable of receiving a good polish, cause»,*it to 
be sought Jjv upholsterers, turner?,and carvers. Its strength makes it use¬ 
ful to the joiijer.'and its jtowerVif resisting the aetioiVnf watiT almost as 
i well as oak, makes it good tfftiber for building bor ts It is also a vei y goc.l 
wViod for fuel, and it is well adapted for making charcoal —JIai i. l sur Ic 
Culture du Miner. ** • • 

* Note T. page 95. 

I 1 

In flu European silk countrjes a great many varieties of mulberry trees 
are distinguished, arising from difference of climate, soil, method of culture, 
and other accidental causes. Among the wild rnulbcrnes there arc some 
bearing roundish leaves resembl ng € those of arose — hence they have ob¬ 
tained the name of , 4 he Itosc-leaved mulberry. The mulberry called tfc* 
Iloman Leaf ib distinguished from every other spenes hy its very large 
leaves, some of which are frequently foiTnd equal in sue to those o f a 
g«urd. * ■' , 

The Spanish greatly resembles the wild rose mulberry, except that its 
leaves be larger and more pointed. It is by no means dchqatb, and can 
resist the^strongest frosts of the severest winters in cold climates. 

The leaves of the mulbqrry called thq Small Queen are oblong,'modera*cly 
large, and exceedingly smooth ; this, species is of fin Atc&lent quality, and 
much esteemed. ^ 

f: « f 1 r 

, •. Note U. page 96. *. 

r 

Arthur Young observed “ mfcny noble black mulberry trees in l'rovence 
and Piedmont, which were never stipped, but kept for the fruit nuuVy — 
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the silk beil^; considered inferior that is produced from them IJertezcn 
aflinn>, ihSt in Italy and Frances the leaves ot the black mulberry arc<re- 
gardetl as poiso* to the worms. 

* ’ 

* 

Non V page 111. ** 

If at this time any of the thread* intended for the support of the cocoon * 
should be broken, the worm will hud, in the progress ol it» work, that the 
hall, not hemp properl} poised, become* un*tcad\, so that the inject isnn- 
•dile properly to go forward with its labour*. Voder these eircum-itanee-. 
the worm pierces and altogether qud* the unfinished cocoon, and throws 
out its remaining threads at tmdorn whorcvrfr it passes, li\ winch means 
the silk is wholly lost, and the worm, finding no nlaee wherein to prepale 
lor^ts last change, t ics without having *fr>y*tcd it It may sonutimes hap¬ 
pen, hut sueh a thing is <ft’mfiequ^nt oeflurrence, that the preparatory 
threads before mentioned me broken l»y another Worm working in the 
neighbourhood, when the same nns.it)sfaelory*re*uli*will be experienced.— 

Obs. on the Culture of Stlk, by A. Saru ii.nmun > * 

* 


NotuAV. page 1L*5. 

• 

Moris Mart cloy of Moulpeb";, idfeo made many experiment* upon the 
rearm^bt silkworms, pre-ented a memoiiJl upon lift 4 subject tujjie French 
minister, in compliance with whose recommendation the sfffes ot Langue¬ 
doc caused an ex|ieriment to he coHdueted puWirlv in the open air, in the 
gafden belonging to tfie .ftsuits* college at Montpelier. The whole wa* 
placed under the direftirm ot Mons. Marfid^y, who hud 1200 le res assigned 
to hnn to defifly the neerttsury dKpcnscs The experiment sueeeeaed per¬ 
fectly. This wa^in^Tdl. Oil the following year a sccoryi trial was made, 
ari^l 18(rt) hvres were set Ji>aTt for the expenses. Owing, h/ftw'ever, to the < 
unfavourable nature ot the season, this experiment failed ei^yjely, the heavy 
and incessant rains making it impossible to k«?p the food of The worms in u 
sufficiently dry state. The rearing of silkworms in the open air was not 
again attempted m that quarter; but the partial success led to the adoption 
among cultivators of a better system of v*ntifktion, and the production of 
silicas about this time very much extended throughout Languedoc. — 
Obs. on the Culture qf Silk, dy A. Stephenson. • 


Note X. page 1S8. ^ > 

It is the practice at Montauban, in Qucrcy, to employ shallow qyrrular 
.willow baskets*, which are furnished vgth brush-wopd for the spinning of 
thewdhns. The wixl|is wnged roimd*two ynrds of the basket, there** 
maining space being left for puttifif in the worms and for clohnng away* 
the litteV.* The ends of tin* wood are jelled together at the Jbp, end kept 
in that position bj tying tne^jn with packthread; after which^a paper cap 
is placed lrjosely aver the top, the cover being thought agreeable to the 
worms: the brush-wood rises three" or four*feet above the rim of the 
basket. * 
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Tt is is thought to bo an excellent contrivance, as it keep the worms 
more cool .toil auv than when thev are placed hi arbours on a stage, but it 
is expensive, ami occupies more space than can usually be, allotted lor the 
purpose. — Obj. on the Culture of Silk, by A. SritPiiENSov. 


♦'Note Y page 14G. 

Monsieur Bjurat, finding that the method usually pursued for destroying 
the chrysalides previous to reeling the silk, rendered it h »rd, and that the 
cocoons were then icelcd with more difficult) fhan m tases where no arti¬ 
ficial heat had b-en employ ed. proposed to liiinhly tins by using for .he pur¬ 
pose the steam of spirit ot iflne, which vaporises at, a temperature much 
below that ot boiling water According to the testimony ol this able chi mist, 
silk thus Seated proves suscepb'ilfr ot assuming a greater lustre than f«;\t 
wlmh lies been bukeil. The pfticcss used by M 'Bourne, as described m the 
Annahw dc Chini»\ \tf.s to droose the cocoons within a woo ttvn box, in a 
stratum six im lies dee}>, upon each supcrlui.il sipiarc foot of these, half a 
pint of spirit of wn.e was sprinkled from a watering-pot, so as to distribute 
the liquid equally over the cocoons. Another stratum was then tunned 
over these, and a lurther quantity of spirit applied, and so on urt.il the box 
was filled. This being then covered closely up, and left during twenty-fuup 
hours, the whole became spontaneously heated to a degree sufficient to va¬ 
porise the spirit, which ,*n that form penetrated the eocoons, and actj*. with 
energy t,u8iam n> t0 destroy theVitality of the chrysalides. The eocoons 
having alter tins been spread out to dry, were then rVady tor hang reeled. 
v, Bnumc slates, that silk thus treated, not only w,i)l exhibit a greater lu»t;e, 
hut that the proportion reeled wdl^jc one ninth part jjjeater than when the 
beat of an oven lias been employ cu. % 


• *7otis Z. page 150. 

•* 

The Pociety for the Encouragement of Arts, Ac., after having for a scries 
of years proffered rewards to stimulate the culture of silk in England, ap¬ 
pears to be convinced of the improbability that this can ever be made a pro¬ 
fitable branch of industry with us. Trom time to time attempts were made 
by persons whose paeans and intelligence fully qy all tied them for the mis¬ 
taking, and some few rewards were adjudged by the society upon the pro¬ 
duction of the specified quantities of silk. In i o case, however, dm any 
practical good follow upon these attempt 5 , and the society now In uts its 
patronage in this branch uf the useful arts to the furtherance of silk protluc-' 1 
tion in^thc British colonies, and to improvements in the quality of such as 

is raised in British India. 

■ 


Note A 4 . page 157. ' ' 

« * . 

•Tobacco isSbund to be a deadly poison to silKWorms. If a few grains of 
snufTarc suffered toVall upoi^one of them, immediate signs of agitation and 
distress will be produced, and in the course of one miuute the sutferer will 
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Up thrown itto convulsions whirl) spccdi.\ cnil in death. Jmf li, far* ex- 
priug, 'li^.iiMvt easts from its mouth a water\ substance^ and tf <my other 
worm should K-n to be touched by Ibis fluid, the like fatal eilecls vfilt 
ensue —Ubs on tin Culture oj $tl/>, hy A. Srin'iiLNSux, , 


Note 1511 . page 

“There is m the order of nature a certain and very surpusmg fdet ; 9 
when the h ae of vegi tables are strut k by t he sun’s lays, tlu-> exhale an 
urmeriso ijuauHy of \il.d air necessary to the lue oi animals, and which 
they consume In re^jnratinn. 

“ These same leaves in thushadc and in darkness exhale an immense**, 
quantity ot mephitic or fixed air, which cannot be breathed, and :u which 
.oiynals would perish * • #* * 

“ 't his mflucmc of therein does flot iTit$e even whim the leaf has been 
recent!) g.itlwrcd , on the conti art, in darkness, g^hcrcd leaves will ex¬ 
hale a still grcatci (jiunl't) of mephitic an. % 

“ I'lace one ounce of fresh mulberry leans mu widcmerked bwttleofthc 
size nl a Palis ji.nt, containing two pound* cl iii|iinl, e ,po i; kins bottle to 
the sun , •bout an hour altoiwards, according ti, .he iWlen.-ity ot the sun, 
revcisc the bottle and intiwlui'cw 1 .gifted tapei in it, thi lar'.t will heroine 
Brighter, w Inter, and huger, which proves that the vita) an Contained in 
the hut! Ic has increased by th ’t wlfl h has disengaged itself from flu leaves: 
to demonstrate tins plictioiflcuou more •■leaily, ottajier may be juit ;n a 
similar bt • 1 *li',;h uttnlv contains the unwlhut has cnte#Ti'mtn it by Ps 

bt. ng uncorked .shortly^aftci tlit lust c\]>crtnciit, water will he found iiy. 
tlie bottle which contained the mulberry leaves , this wJter, evaporating 
from the le.^es bv^ne!uis ot the lieat*h^ngs on the sides, .mu runs to the 
bottom whim Pooling , flic leases appear more m l*ss withered and dry ac¬ 
cording to th^li'fiid they hav£ lost In another similar hurtle place an 
win ice ol leaves, and ciirk it exactly like the burner; pl.ibfit in obscurity, 
either in a box, or wiup it in cloth*, in shorten as fotall wto exclude ligh£; 
about two hours after njicn the bottle, arutfmt either a lrghled taper ora 
small bird into it , the candle will go out, mid the bird will perish, ns if 
they had been plunged into watei, wlm li demonstrates that in darkness 
the leaves have exhaled mephitic atr^whfle in the sun they exhaled vital 

da. ” — Count Dandolu. • 


• Non- CC. page lfi9. 

_ 0 

Naturalist^. aS well as antiquarians, were formerly prone to inve.stigations 
which, to thcfuncnligtitcned and unnfltiated, might, perhaps, ajipi&r border¬ 
ing mm the ruheu^iu^ It would sectn that, m their curious computations, 
they rather sought to surpass tlq^onters tainted hy some rival lmeroAo- 
pic observer, than to adhere to tfiejigidness of mathematical calculatAm, 
or keepflvithin the liflhts of rutionll probability. The>, # indft*d, became 
lost and bewi^Tered in tlft very minuteness of their subject. M. Louyen- 
hTiek hlis computed, that a hundred of tljp single threads of a full-grown 
spider are not equal to the din meter of .one single hair of his beard, and 

* . Y 3 
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consequently if flip threads andttair be both round, ton tlioU and threads 
are not bister than such a hair! Up calculates farther, that w I Veil a young 
sp.der begius to spin, lour hundred of these ate not largcr^thaii one which 
is of lull growth, allowing which, lour millions of the* single filaments of a 
\ oung spider's wc|i were not so big as*a single hair of his beard! 

A strange calculation — very probably w rong in its data, and most cer¬ 
tainly so in the conclusionsdeduced. 


Note DD. page 180. 

l 

e 

According to Aristotle, bvssus was formed from the beard of the pinna; 
but the name appears to ha v», been used indiscnmimitely by otliei writers 
for any material that was spun, and the quality of which was finer and 
more valuable than woollen thrqrpls, ft 


Note EE, page 181. 

/• 

The fourth volume of Nicholson’s Journal of Natural Philosophy contains 
a memoir on the insect fly-carrier, or eassada-worm, commuiucuVod to the 
\mcncan Philo'-ophit al Society, the result of hi- own observations nutlet 
in the island of St. Domtngty bv M Baiylry ties Lnzicrcs. The inscit here 
mentioned i- not itself endowed with the faculty of producing flbny' and 
vet is so fmannstv made the depositary of a Mihstance of tins nature lif 
oilier animate creatures, that an abridged account of tln-pheiiolhcmm may 
«•‘u* found intcrcsyng * ► « 

fhe insect fly-carrier is, like the iplkworm, produmj from eggs deposited 
iiya butterfly of a whitish oi hgwt pearl culuui It is hattlvd about the 
latter end of July, aiul its development is so rapid, tfiat in SepfcinUr the 
worm is changed u»‘o a butterfly. It fiist comes U rth (.erfled in a robe ot 
tjm most lirdbani and vanegajpd inlours, differing m tins respect from the 
silkworm, wluch^, otherwise resembles m external shape It feeds upon 
the leave-, of the indigo anil Canada plants , and as its devouring is carried 
forward day and night with scarcely any intermission, the ravages which it 
commits are considered as a siyrious evil bv the planters, whose attention 
lias, lor tins reason, been mini, bestowed upon endeavours to destroy it, 
than upon considering in what manner to derive any advantage from ns 
existence. 

tt ln the month of August the worm undergoes «m* of its changes,- and 
putting off tlie beauteous covering wherein it first exhibited itself, appears 
of onLy t>ne colour—a sea-areen—reflecting all the shades of that colour, 
“ according to the different undul.itioys of the animal, and th/'diflbrcnt ac¬ 
cidents of light” This metamorphosis is the signal of attack from a species 
of the ichneumon fly,—a* very smaU insect, wind' h.p cl tamed this name 
through the benefit it renders to man iiMl.e destruction of various hurtful 
insects, and m,which respect it is pgrtiaps equally serviceable with the 
quadruped whose name it has thus been made to hear, and which demolishes 
the itfoung of itforc formidable though less numerous reptile. Tfy"so flies 
assail the cassada-worm in sueh*«warms/that it is affirmed there is not one 
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Ipot on i($?)ark and sides left visibly uncovered by them. Proceeding im-" 
mediately to drive tbe stings wh**rew ith they arc; armed througfi the skin of 
the won, 1 , lht*flies deposit their eggs in the bottoms of the wounds fliey 
inflict ‘During tins painful operation, the ro<sada-wi >m exhibits all tbe 
signs ot intense suffering, struggling and wntliing, and-jibing every (fTortto 
shJke oil its cruel tormentors, ^ 

Mo soon as the flies have accomplished th jr object hi safely depositing 
their eggs, they disappear; tbe iu>rm seems exhausted with its previou^ 
efforts, and remains lor about an hour in a state ot lethargy, from which 
however, it Mien awakes, to feed with renewed avidity. 

In about fourteen days ;tftor having thus been made the unwilling dfcpo 
sitarv of tliese eggs, and during which time the worm increases daily m 
size, it is -.eeii to be completely covered with a living robe of animalcule!^ 
having j deep brow n colour, so that no mrye than tbe top of its head can be 
pflveived 11 the operations of thf-i^Kii'ly-hatched worms ar« then care- 
iul'y examined, it will be •seen flpit c.icb,•raising itself upon its binder ex. 
tremitv, swings its head and body to and t'S> m cviAy direction, and forms 
for itself an almost imperceptibly small egg-sliaped*cocoon, remaining, like 
the silkworm, in the interior of the ball, making lliws, as it wVre, its own 
winding-sheet, and seeming born but to die. * 

These^mlbons upon millions ot cocoons, as they*are described by M. 

• des Lozieros, the formation ol whit’, has nut occupied a g.cater space of 
time tl an two hours, are placedi losely together that they form a white 
rob(^|pi which the insect fU-carrier appears elegantly clothed. During this 
process ol decorating the woun remain 1 in a state o*f torpidity • but no sooner 
is the mindfully completed, than^tlie wearer jocks to disencumber ltsel) ol 
As guests, and, altei x'fficfs of some duration, and whirl} appear greatly V~ 
exhauM its frame, Aiceoeds in the ende avour. Its appetite is now gone; it 
speedily pa&ffyv to the spite ot 0 ;i chrysali*^ then becomes a butterfly ; and, 
alter gn mg birth to many hundred eggs, appears thus to have tullillcd the 
# cnd ol its heufit, :^*d il*’s. • 

W" "lv about eight days have elapsed frorg the first forlnation of tbe iji- 
nute cocoons by the larva*, ichneumon flies issue trorrA|}iese, leaving the 
fibrous substance pure, beautifully fine, a$l of a dazzling whiteness. This, 
without any previous preparation, may be immediately carded and spun. 
According to the opinion expressed b^ M. des Lozitres, it is greatly 
superior in every respect to vegetable*cotton, while in some particulars it 
is even preferable to thu produce ot tbe silkworm ; requiring less of time 
and tumble for its production, <md being greatly more abundant hi its pro¬ 
duct*. •• • 0 

Ifis now, however, nearly fr uy years since the observations of M. des 
laizu' res w jrc given to lie. woilil, and no attejjipts have been majc to real¬ 
ise tin* adv.yilagcs vjhich he promis'd from the pursuit 


Not^FF. pagP214. 

The^upenor fineness of some I ndian muslins, and theiT qudfcty of retain¬ 
ing, longer tjfan EuropAn fabrics, ail appearance of excellence, bas^occa- 
eioneda belief that the eoUun wool oJ writ'll theyAire woven is superior to 
any known elsewhere: this, however, if so fai from being the fact, that no 
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cottofi is to be found In India which at all equals in quality the filter kind/ 
produced in^he United States ot America. <'1110excellence of India muslins 
must lie wholly ascribed to the skilfuiness and putienre of tlfe workmen, as 
shown in the riifTeffmt processes of spuming and weaving. Their*jam is 
spun uflbn the distatif, and it is owing to the dexterous use of the linger and 
thumb m forotfig the thread, and to the moisture which it thus imbibes, 
that its fibres are more porftftlv incorporated than they can be through i. >e 
employment of any mechanical substitutes. The weaving art is pursued to 
such an extent throughout the peninsula, that, according to Mr. Orme {His¬ 
torical Ftagmnits of the Mogul Empire)* “ it is difficult, when not near the 
higfi road, or a principal town, to find a villas# in which every man, wo. 
man, and child, is not employed in making a piece of cloth." Among the 
* fmultitudosthus trained from childhood to the ptirsiut of a simple occupation, 
it would be surprising if some individuals did, not attain the capability of 
producing superior fabrics. Th<*vc r 1 j jjne umshns, which thus attest tRc 
proficiency of some of the Indians, any which have been poetuMlIj de¬ 
scribed as ,f wcbs of w<# on wm*f," are, however, viewed as cuiWities even 
in the country of their production, and are made only in small quantities; so 
that their d&c is limited, almost exclusively, to the princes of the land. 


Note GO. page249. • 

It sometimes happens tjiat various branches of occupation in the sil#ma¬ 
nufacture ai'mprned on under tin*same roof, by difTerent membeis of the 
same family. It once occurred to the autj.or of tins treatise* m\ho course 
his visits amopg the opeiative weavers m the disti irt of Spital fields, t« 
vl/lt a family consisting of a man, hjs wife, and ten rhjjdrcn, all of whom, 
with tlie inception of the two ^rfungest ('iris, \jjere engagad in useful 
employments eonneefed with the silk mam;fj' , ture. 

The father, assistant by one of his sons, was onvipied' wftli a machine, 
sijch as is mentioned in pape^YA punching card slips frnm figures which 
another boi, a hipL.ntelhgcnt lad about thirteen years of age, was “ read¬ 
ing on." Two other lads, souR-what older, were in another apartment, 
casting, drawing, punching, and attaching to cords the leaden plummets or 
lingos, which form part of the harness for a Jacquard loom. The mother 
was engaged in warping silk, witn aSnachine similar to that described by 
Jig . 7 page 219 Onclif the daughters was similarly employed at another 
machine, and three dther girls were in three separate looms, weaving figured 
Bl^S, one by the aid of the mechanical draw-boy,ml escribed pagefi$£). 
{Jigs 15,16,17, and 18), the others with Jacquard machines. •* 

An ai%pf order and cheerfulness prevailed throughout tins busy.establigh- 
munt that was trijly gratifying; and, jyith the exception of tife* plummet- 
drawers, At were clean and neatly clad. The parficulaf occupation wherein, 

1 each was engaged, was explained most readily, and fvitfy a degree of genuine 
politeness, whjph proved, thattamid thcMtnrassing cares attendant upon 
daify toils of no ordinary degree, these^jafents had not been unmindful of 
their duty, & regarded the cultivation if their child/en’s minds and hearts. 


f 
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Noth HH. page S07. 9 9 

\Jateiaal substances have generally been divided intobjo classes, electrics 
and non-olecincs; which distinction, if taken strictly, 11 not correct# there 
is no positive line of demarcation between the two. There is not any elec-* 
tri or non-conducting substance that is a perfect insulator ; neither is 
tfllrc any non-elec trie or conducting substance that cannot, by friction, be 
made capable of exhibiting electrical phenomena. ® 
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Addison, 292. 

Alexander the Great, brought 
wiought silks from I'ei*ia, i>. 

•A lien, i\tis, ol Wandsworth, lt>(^ * 

Amasis, king, 2J4 *. 

Anderson* I>r James, jntrodiTees 
mulberry trees at Madras, pro¬ 
cure-, silkworms’ eggs from Ben¬ 
gal ; Ins success, Ills account 

ol the evolutions of the silkworm, 
114 

Anglirana* guttre, IT 'J. ,• 

Aiitomiius, Alarms, the emperor,’ 
scuds ambassadors to China, 8. 

Atttwirp, great tradecxi.-lmy ufllilk 
al; citv of, 2 J. 'J’.ikAi by the 
duke ol 1’arm.u governor (it the 
Spanish Netherlands, 25 ^ 

m Appleton, John, J'si], a patent 
granted to, for producing raw silk 
of the growth oPla'igl.ind, 82. * 

Arbouis tinned of twigs, igr spin¬ 
ning, ].,8 , 

Ardeclie, w^itc*silkproduced in ; 

• purchased by the manufacturers 
of Normandy, 194. 

Aristotle, preceptor ot Alexander 
the Great, his account of the silk¬ 
worm, 7. His description ol the 
pinna, 179 

Asia, the number of broods of silk- , 
worms annually reared in, 101. 

Alston, Y\ alter, a grapt made' to 
him of the custody of the garden, 
.mulberry trees, and silkworms, 
n’ear St. lames’*, in Middlesex, 82. 

Augustus, silk little known in 
Europe* previous to the rcgii of, 8. 

Aurelian* qnperor, 9. 

• • * 


• • 

Baeo*,*Lord, .77. • » 

Baicltfc, a rebel, ntwkes liimsew 
master of most part olrfhc Chinese 
• empire; massacres all the inha¬ 
bitants of the port of Caafu, the 
resort of foreign merchants, 14. 
Batiks, Sir Joseph, 87. 


Barham, Mr Henry, publishes at* 
essay on the silkworm, 58 . - 

IVi'le, the lnamilaUme ol ribflins 
becomes very consultrablc in, 54. 

'•Baum.', Al, Ins manner ot bleaching 

• silk, 801 * 

fllgll.mli, Dr Lodouco, of Turin, 
cxpei *jicnt ol‘, ltd. 
fitng.il,*a quantity ot raw silk im- 
portul into Englanij from; quality 
of.consiTtCred very interior to that 
produced lti Ital^and Turkey,?1. 
Jtiijtcu client in the qualitvdt, 7-. 
Countrv wound ami nl.ilurc, 7J. 
Berne, nlk lor umbrellas manufac- 
toired m, 51. 

Bertemi, Air Salvator, a gold medaL 
• adjudged to him by the Society of 

• Ails, 1<0 m 

Bhwu hard, Mon*., experiment of, 
loT. * *'• 

Bologna, the only city of Italf that 

. possessed proper throwing mills, 
-0. • 

Bombazine, manufacture of, ron- 
tined to tl»* city ot Noiv-ich,29 l >. 
Bnnihyknt, stuif produced trotn the 
filk worm. 5- 

Boinbv x, the sUkvvonn, 5. 

Bou, Moils , collects a quantity of 
spiders' bags, from winch u kind 
of silk is made, said to be not 

* interior to that made trom the 
buinl>y\,Jl>9. Great comparative 
advantages adrtiu ed by lumot ins 
spider establishment, J7J 

Patiueil, Air. John, a work hj, on 
the management of the silkwonu, 

n t 
vH. 

Boui^ou, Godfrey de, 21 
Bourgeois, Alons,, observations of, 
on engrafting, 100. * 

Bnance, silk of, 194. • 

British dominions, another attempk' 1 
%iade to prnduqg silk in the, a 
company incorporated under the 
title of “Biilftsh, Ahsh, and Co¬ 
lonial Silk Conuiaiiv,” 41 
Brocade, irold aim silver, rfletallie 

• threads used in the making of, 

• 287. toll copper wire used in 
the spinning at Nurc^beig, 288. 



332 


WfDEX 


fiilt anrl silver slips of paper used 
by the Clnnf sc, 2.SS. 

Uuilemarli, Mr., a London mer¬ 
chant, brought from the conti¬ 
nent of Europe sf k throwsters, 
dyers, and broad wwo-ers, 57. 


r 

Canfu, port of, becomes the resort 
of foreign merchants. Id. 

Carolina, South, silkworms reared 

r in, 3 i. 

f Card-slips perforated, different 
^lattcrns made hv, advantages 
arising to the owner, 240. The 
same set made to answer twr 
distincf patterns, 1 !.> l 2 * 

Cartwright, hYv Emnund, PD.' 
invention of the noweijdoom h^, 
obtains a weuMiig patent, ere as 
a weaving-null at Doncastei ; 
obtains three other pa.cuts, com¬ 
pelled to abandon lus manufac¬ 
tory, 268. A sum of money voted 
by parliament as a compensation 
ior ins loss and disappointment, 
iH>7. 

Castracani, Castruccio, 288. 

Catei pillar, the tirst stat* of the • 
silkworm, 107. • 

Catheime, empress of Russia, IJ“ 

Oir'zal, Moils., d |k f r| hutes silk¬ 
worms to many of the colonists 
in the Isle of Frame ; claims the, 
preniiuin which was promised by 
the Society of Arts lor thcgiowth 
of sdk in'tiie Uril/ h tuloiiics; 
obtains a large‘/old medal, 
dumber ol gem rations of wof ns 
annually 'litaine^oy, in the Isle 
ot France, H)1 1 

Charlemagne, c*mperor, sends two 
silken vests to Oila king ot Mer¬ 
cia, 14 

Charles I. of England, issues a pro. 
damation as to the manner and 
ingredients to be used for dyeing 
silk, .OS. 

Chaitron, MM., phre et ills, silk 
establishment ot, 210. 

Che-kianp 18 , 

China, enjoyed the use of sdk ante¬ 
rior to its* 'ltrodnctmn clsewln-io; 
the labours of the silk woi nj known 
in, i. Enormous quantity of silk 
in ; climate of. congenial fo t- e 
silkworm , provinces of, fertile 
with mulbr-ry ( ecu; called by 
the ancients the Kingdom ot Silk, 
18. - Possesses all the necessai lea 
and comforts, and even tb * 
luxunes, ol life, IS) Silk of, re¬ 
markable for its brilliant white¬ 


ness, 72 Kumber of ejF,ms qf silk • 
ohtaiiiid ill the \ear m, il)J. 

Chlorine gas, fumigation with, 157. 

Chlorine ot lime, l.i‘< 

Vhappe, .jii4 

Chosioes king of T’ersia, his lecep- 
tu'ii of the Tuikiah ambassador, 
T1 

Clinipietfes, I tS. V- 

Chn-tsaiis, the expulsion of, from 
Sj 1 1 . 1 , HI 

Chrvsalidn ,destrnctionof,in China, 
l2t> Method ot destiny mg the 
vitality*it, by the soi.ir rays- m 
ovens, by steam heat, 145 

Chi\s.dll, setond state of the silk- 
w orm, J 1,5. Tune ot its appearing 
as a moth, 117. 

' Qifoons, Silkwonn pods, 2(f 

System 1 itely adopted in India tor 
giv mg the licco'saryt degree of 
heat to, while being wound, by 
mean'fd steam, 7a '1 lie manner 
of let hug the silk ofl, 11.5. 
Double, (tinned by the noun not 
hating siifhueiit space , ( methnd 
of- gathering, M3 Selctting lor 
hreett, M+ Ouautity si-let ted for 
breed, method ot preset vmg; 
f.erpssity of sepai.itiug dam.yed 
from uJiers with winch thej are 
in cmifat t, 147, (Jood , ]iointtd ; 
C/iUined, cuintit, 1 s ' Kelative 
value ot,, jm ooi lion of pule silk 
in, perfmau-tl, H‘> I’Miptirtionaf 
wtight ot tgg f , .uul of m 
leaves, ].■)(> Jhiantij*. ot reeled 
Silk that (all ho til tamed from 
each, J jf Jteg 1 1.0 mi ol tein- 
pcratuie ncct's-aiy ior pioducmg. 
the mtitlis from . wtight and size 
ol, Necessity of classing the 

diflcient kinds ol, lt>3. t olouring 
mattei ol, „(d 

Cocmueies, 117 

Coeolons u-ijimc thr greatest care 
m jeeJmg, Ibl 

Colbert, JVljuis , minister of T.ouE, 
IV of France, gives mulberry 
trees from the loyal nni'ene ; 
i-.iiises tlnhn fo be n- novetl and 
planted at the expt list of gow rn- 
ment, 2" 

Constantmoplc,silkum* sunknown 
in, uulil the 'imJdle »( (he sixth 
century,fl Silkworms inliuduccd 
into, I i. i 

Ciwi iva, 22. 

Co"on-plant, cultivation of. ni Geor¬ 
gia, 8 k 

Coventry, libbon-vvcavers of, peti¬ 
tion the legislatin'**, 74^ The 
piinnp.d scat of the riband ma- 
nul.a-turc ol England, 2‘-'9 

Co a e, Mademoiselle, ol Epuial, used 
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m with i^rross the leaves of the 
scnrzmeia lor the iiouiislimuut 
ol file >i!kwoi in, lli/ • 

Crape, (lie planner 111 which it is 
in «i", J'»7 a 

. Creveb, hi Prussia, lrianufactnrils 
of nhiinU and hro.ul velvets 
? CbtilljllallLll 111, 64 


* 


D. 


Damask '•ilk, the early introduction 
ol it mill England ; m nicipally 
confined to the n-e oPlIn* high, 
hoi n , i^ed loi garments and 
oin niiL’iit.il Inniiturc, -V tJri- 
jzinall% brought limn Damasuis, 
0 2; 4 'I lie mode in winch it la 

ln.iiml’.i lined, ‘Jlfi • • g 

I).im.ia<|ii.Ue. a n.oitiMiMtion iifl^ro- 
f.iile, iLft-ciiled In the Vein thun*, 
S.k*i 

Daiuiob,' res, establishments formed 
in l/omh.ii(<v acembing to the 
rcemnnomtatimi ol fount Dan. 
dob *16 > 

Damlolo, (’mill. In-. opinion */is to 
obtaining nuic than one crop ol* 
bilk in the veai, 101. Ills account 
V 1 the vai mus i halites ol Hie oilk- 
wniui, II ! Ileroiiiiiierfii- tin* use 
ol slopes lor , «Mtmp tin* upart- 
liient.s in A’luch eggs are ii thjjicd, 
• 1 M. Ills modi* ol •treating llie 

Mlkwoim set tugli m his vvi itings, 


heaiv <hiti< m the trans^of 
nu n ii.imlise, 21 * 

El.islloan, king of rthiuna, II). 

Eh/a belli, queen ol Kn^l.tiiK, pre- 
wilted hv Mrs Montague, her 
silkwomanft willi a pair of knit 
snlk stoi k 4 gs, U+ 

England, imports a vast qiiaufitv 
oL raw and wfonght sdk^ Irom 
(nni.i, 4/ Silks iii.uiulactured 
in, not interior in qualitr to tltfise 
ol l’iame, ‘Hi Necent aLLempt to 
rear silkwoims in, lu/ 
rp im, Ailin', llie, o' Carpentras, 
e\pi r nieiit of, 1 i? ^ 

Esimipli.L’iis.trm’eiimroftiielloinei- 
•ltos in Arabia helix, 1(1. 


t 
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166 

Du^s, Mr~*Ed\vard, tJ • 

Draw-buv, a desf*.iplimi o!q 2'ft, 
Marnier A' w./ikn^ 'it, ’.HI \ a- 
* nous improvements ol, 241. 

Draw-loom, ii X 

Dueapi", a kind of silk, 293. 

Dud; Mr,'2K 

Dii llalde, his aerount of the 
Chines.* manner ot pruning and 
placing their iinilbnrj trees, *K|. » 
v Dupin, Baron Charles, Ins researches 
into all suhjects emmected witli 
commercial questions, tilt. , 
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Eggs of Rie‘silkworm, brought hv 
two Fflsimi iHissmu ines l'nmi 
• China; hatched liy the warnith 
ol manure, ft. #A #escriptioi«f- a 
tlu^ number of, prodiu ed t.. the 
' ftinslle moth, ll'i ('hiiicncfimde 
oPdelaymg the 'niching of, lV. 
The projwr choir.*#ot, the fust 
> c.nn of Ae culfivalor, 1JI )low 
to choose them, 1 Si. 

Egypt, the government of, imposes 


^'nrquh.j, Sir Robert, appointed 
^momor of tilt* Mauritius; pro¬ 
cures sdku onus' eggs hom lien- 
gal, " v 

Ferdinand V, coidjuers (trenail*, 
finds iiuiiifrm's establishments lor 
the piodueiiun ot silk, 22 
Fiiatuie, .i (les,n i; turn ot tlie build¬ 
ing designed bn, XJ 
Florence, s lk maiiui.’.tiii'o exten- 
■* sivel<f follow oil at, 2b. 

• 1'iaiu’i*. Ins| xiti.oilm lion ol thcsilk 
’^aiuilaeiure Iher", IT Derives 
ioii»ider:ihle^w'i*altli l.mn ]•#>'’- 
rutmg tlie silk trade with* Eng- 

l laud, vJ.>\ Tin glow 111 of silk 
confuted exehis \tlj to the south- 

ein provinces, 1 j I’lolubits the 
expo*tat i*ii ol law suk, 60 Cnm- 
meH lal 1 11 ufv will) England, (i,!. 
^Comparative statement ot rftst of 

• maiuilaetufP*theie and in Eng¬ 
land, SS. Low wanes paid to silk 
throwsters loi labour, til><» 

Francis 1 of brume, the manuf.ic- 

• tore ot silk took loot in lraiice 
during gis reign, 17 

Franklin, !>r. 14 l 2 
Frederick William, grand elector 
of Brandenburg, .IS 
Fiuili, a large species of sdlAuirni 
to he l.nmil in, prodiue jieldcil 
bn them, 122. $ 

G. » 

Gauxe, supposed first to have bean 

• made m Ga/a, jt nti of I'aTestine, 
from which il denies its*name, 
UllJ Priiuifi.iily^i’airied on at 
Paisb-v, mode of weaving do- 
bcnheil, ‘>4 11,llu nltv.blending 

, % it. supenoritv of French gauze, 
> 2SG. 
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Lieorgio, silkworm"! reared In, 83. 
The production ot silk discontu 
liuefl ui, 3k 

Gicero, the emperors of, no longer 
obliged jo have ree<far*,e to I’crsia 
for silk, 1 >. + 

Gresham, Sir Tljjfimas, presents Ed¬ 
ward \ I. with a pair ol longySpu- 
nisli silk stocking", 15 
Grfnsliaw, Raheit, and sons, of 
Manchester, tra t a weaving fac¬ 
tory ; ont' r into an agieement 
with* Dr Cartwright to use his 
t patent, 2d.i Their factory de¬ 
stroyed by (ire, 267 
Gro-de-uaplcti, a kind of silk, CHdr 
nros.des.mdes, pci uluiritv of strug- 
tnre, 298. 

Guicciardini, Ifl* account of the trade * 
of Antvvoip, 23. 

\ 

H. 

i »* 

tyisselquist, Dr.^observcsthe habits 
of the p 1111 . 1 , 17‘t « 

Hatching, U)7 Method of, in China, 
described, 124. Method pursued 
m U<il;, Ul < 

Heint/, Ikirnn, Prussian minister 
of stale, cultivates the nvilbeiry 
tree, and produces* silk upon lus » 
estate, 33. f 

Helgigabulns habits Jiimsolf wholly 
in sdk; this is recorded as an act 
of wanton prodigality, *J i 

Ilenry V. of England, hn> invasion 
of Krani e, 22. 

Henry VIIl of England- occasion¬ 
ally obtained silk dockings from 
Sp&n, 25 . <• 

Henry IV. of Fran*?; encourages 
the silk manufacture, and incites* 
the Parisians to establish silk ma¬ 
nufactories ; grants letters patent, 
conferring on success and per-* 
severance (he titles o£ nobility, 
28. Establishes nurseries of mul¬ 
berry trees, 29. 6 

Herodotus speaks of figure-weaving, 
2J4.* 

Hoang-tec, 4. 

Howell, hisj history of the wq-ld, 
24. 

Hughes, a ijf.lk-weavpr, improves 
f thc draw-hoy, 244. His improve¬ 
ment m card-slips for the Jacquard 
maclAue, 252. , u 

r< 
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India, East, Company, establish- f 
ments tor producing raw and 


wrought silk in the teiritories of,, 
3d lhHeront qualities Jirocluced 
inHifiercnt districts, 7.1 The kind 
of building employe in India tor 
v. rearing silkworms, 127 
Ireland, an endeavour made 
silkworms in, 41 This attempt 
abandoned, and why, 42 I 
Isulorus, bishop of llispalis, \j 
Spain, lus lgnoiance ol the sill* 
worm, and misrepresentations 
concerning the manufaelure of 
silk, 8 

Isiwild on tl 11 ' culture of silk ; his 
autfioi iry long considered u 1 - 
qucstionable, 130 


r «. 

Janquard, M, a practicaj wearer of 
Lyons, the inventor of the Jac¬ 
quard loom, 244. 

Jacquard loom, the, a description of, 
245. Alteration and improvement 
of, noticed and 10 warded by the 
Society ot Arts, 253 Another 
, attrition and improvement of, 
25 1 Obstacles to its original in¬ 
to /Fiction into Lyons, 257 
James I ,qt England, repeals < ho 
statute forbidding the English 
citizens to weai^silk, ,CJ.' Endea¬ 
vours to introduce 1 tiic rearing of 
silkworms "in England, JO. Anu 
, into his Amaricc n colonics, 31. 
Jennings, Mr., his unpr* ements of 
the Jaeijiiaro mat lime* 2.5.5. 

Jones;- an engine iqgkt| 7 , improves 
the drawboyj 214 

Justinian, Emperor, 4 Sends em¬ 
bassies to Elaslioan, king of 
Axuma and Esimipha'iis; injures 
the silk trade by heavy duties, ID 
Takes the manufacture of silk into 
his own hands, 12. 


K. 

Keyslar, his Account of tvs? estima¬ 
tion in which English silk stock¬ 
ings were held at Naples, in 173b, 

26 ■ t} 

R >s, the island ,of, silk .manufac¬ 
tured m, at an early period, 5. 


] 

I 

Lea, Rev. 'Wijliam, of St John’s col¬ 
lege, Cambridge, investor qfthe 
stocking frame, 26. Goes’ to 
France by the invitation of 
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Henry 1V-. accompanied by seve¬ 
ral jonn^wnien; establishes his 
looms at iiouen; abandons his 
establishments, dies in Paris, 27. 

Lemery, tyis (oinineniary on Pomet’s 
,av oik, 130. Asserts that silk¬ 
worms have a medicinal virtue, 

son 

Lev ( itmo, a hind of silk, 2* IS 

LifVapus enumerates seven distinct 
bjin*oies of the mulberry-tree, 91. 

Locke notices the use of damask as 
aii*imv.irrjjntable luxury, 204. 

Lombi-, Mr., fof Derby, erects a stu¬ 
pendous throwing mill Hn the 
river Deruent, at Derby, 63. 

London, the nuisery of the lh flint 


braiicbes of the sill; manufacture, 
7u A silk manufacturer* ol, a 
ffiiipnrative statement ol-*hc cost 
of groa-ric-iiapk-s at Lyons-and m 
London, driAvn up by, SS. 

Loom, the simple, used in weaving 
plum silks, described, 215 Morle 
ot its action, 21ti Mounting the 
loom described, 220. 

Loom eng #ie, Dutch, a description 
of. 220. Chiefly used in Coventry", 

O n S) 




Louis XI. said to have first mtro, 
ducJd silk into l’ram e, 22 * 

Lucca,‘“brocades niauulaclurtd in, 
2KS , 

Luetic-, 2‘M." r , 

L:'*in-, the 1 greatest s’Jk manufac¬ 
turing ntv of France, 15 Low 
rate of wages paid for* labour in, 
206. . * » 


* M. 

Macliiavel, his Memoirs of Cas- 
trui cio t'a-trarani, 2HS 

M tlpighms, Ins “ Anatomy of the 
}■ ilk worm,” 114. 

Malta, the island of, an establish, 
ment for the produce ot silk in; 
attended with success, 4h 

Mamak, a Sogdinn prince, sent es 
anfti,issailor to the king of Persia, 

15 * 

ftMarcdhinus AmmianuB, his descrip, 
non of the. Scre», 4. 

Margaret, da&htcr of Henry III. 
ol England, marrive of, with 
•Alexander III. of Scotland; 
English knights fippearMl at the m 
nuptialsyn comtiscs of silk, 17. 9 | 

Mary," tftiefti of England,'makes ./ 
law prohibiting the middle classes 
of English citiixcng from swearing 
si*k, 2.3* V 

Mayet, Ins work on the culture of 
silk in the Prussian dominions, 


4 

38. His remarks on the mu tyerry ? 
tree, 97. 

Mephitic air, prejudicial to silk¬ 
worms, 155. 

Mezeray relates attempts made to 
breed silkwofllns in an^ near 
Paris, 28. ^ 

Milan, trade of, with 4ntwerp, 24. ' 

Mills, ^brewing, constructed and 
workfcd in several cities of Italy, 

20. Introduced m England, 63? 
Description of machinery, 197. 
Improved construction of those re¬ 
cently erected m the neighhi.ur- 
hood of London, 208. Great 
improvements of, in England, not - 
adrpted in other countries, 209. * ' 

Modena, silkworms reared in, yield 
a revenue to the state; its silk 
«(ice esteemed the heft. in Lorn- 
b.frdy, 19. 

Moi’Jeith, Vj., of Pollocksbaw, near 
Glasgow, aereets the first power- 
loom that was applied to # the 
weaving of cbtton fabrics, 2ii7‘ 

Montpelier drops, prepared from « 
spider sdk, 172 

Moth, a deseuption of the coming 
forth of the;*manner of its ex¬ 
trication, 117. The ti.iie it issues 
from its concealment, 152. 

Moulting 01 silkworms described, 
li)S. IM 

Mulbc‘iry trees, destruction of, in 
China, 15 Cultivation of, iu 
France, first confined toProvenee, 

' 19. Cultivation of, in Dauphnu', 
Langucdae, Vivarau, Lyonnois, 
Gascony, «ind Sumtonge, 30. A 
considerable .number of white 
mulberry trees planted in A me. 
ncsl} 50. tiriysh of, in Malta", 
greater than in Ttaly ; growth of 
in St, Helena, 42. On the culture 
of; different species of, described, 

94. White mulberry pi inted in 

» F.firopc; came originally from 
China ; tiivtoria mulberry not 
used for the nourishment of 
the silkworm,“95. Soil and situ¬ 
ation most favourable for, 96. 
Manner of raising it from layers, 
from seed, iiom cuttings, 1(X). 
Chinese manner of pruKpog and 
placing, 99. Ingrafting fjue surest 
method of obtaining iJktritious 
leaves from, 100. Nutritive quali- i. 

i ties of, 102. The manner of pjc- - 
sefking the leave); the quan¬ 
tity which mav be taken from 
one tree in each 7car,il03. This 
tree sacred to the tulkworm, 104. 

Muscle, the, -palled the caterpillar 
ofkhe sea, j 74 'I’lie power it pos¬ 
sesses of continually producing 
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now threads, 175. Silk procfugcd 
' ffom, 177. 

Marna, sik manufacturers there, 

< 22 . 

’ k 

Nan-kin, inLhinn,it$ inexhaustible 
'abund:mc.e ot silk, 18. * 

e Nantes, the edict of the revocation 
of, 51). Some of the consequences 
of that measure, M). 

Naples, it.s trade with Antwerp, Ck 

Neumann,his chemical examination 
of silk, 305. 

(Nollet, Mens, Ins account of the 
culture of silk in Tuscany, 101 

Norwich, celebrated for its munu- 
fdcturevf shawls, £!,'!). $ * 


O. 


Op’pianus,' the Greek poet, descrip¬ 
tion ot tht puma by, 170. < 

Organziuc, its prnmpai use, 107 
Grganzmmg, expense of, in France; 
in London , waste m the process' 
of making it, 210. < 

Ortolengi, an Italian gentleman, 
sent to Georgia to pistruct tt.e 
colonists in tits'- Italian modi* of 
producing silk, 3 k l 


Pamphila converts the silks of the 
Seres into transpz>.ent gauze, 5. 
pans, miPberr^rees planted near. 

Park, Chelsea, Ranted with mul¬ 
berry trees, 33. 

Parliament, an act of, passed in 
176 >, prohibiting the imj'ort.ition 
of various descriptions of foAugn 
silk goods into l.ny’aud, 67. 

Peter the Great, <jf Russia, causes 
mulberry-trees to be planted and 
cultivated in his dominions, 37 
Persia, tor centuries the chunncl ofl 
comraunicution between Home 
and (phina; its monopOj*' of the 
silk tr,/ie with India and ('Inna, 
9. Ftln mlies silks to the inhabi¬ 
tants of Constantinople, 10. Two 
monks sent to China from; they, 
uiscover tin* labours of the*oilk- 
worm, ]I. Unite with the Chinese 
against fie Ttrks, 14. 

Persian, a verv slight description of 
sv’k, 296. * _ 

Piedmont, regulation? and relic¬ 
tions w, for procuring regular 


INDEX. 


1 lib 

( Fluty inserts the silkworm t 
native of Kos, 5 I lis acta 
* the silkworm, 7 /Jis desc> 


in size, and uniformity in the 
working of rnarluor^niployeiPior 
reeling silk, 19.3. Government of, 
* the oppressiveness and impolicy 
of, HU . e 

Pinna, a description of, ’called the 
silkworm of the sea, 174. 'Spin¬ 
ning organ of, 17 \ Manner of 
forming its threads different fiom 
land insects, 176. “ Its cx’cer 

friend" made the subjeA of 
poetry, 177- The nature of their 
allium e ; these fish lound i/n the 
coast of Provence and ItaU, and 
intlf Indian Ocean, 178 Manner 
of taking it; the threads of, known 
torthe ancients, LSI). 

Fimiutorcs, a small species of crab, 
17‘b 

to f.w a 

ROllIlt of 
description 

of the pinna, 172. 

Polo, Marco, Ins account of Cam- 
balu, flic royal city of Persia, 17. 
Pomicr, Mom., a treatise wntten 
by linn oil engrafting,*M.U 
Hope, mention made by him of bro¬ 
cade, 222. t 

Poplins, the best quality of, mami. 
1 tactured in Dublin, 299. * 

PoimA, chief druggist to ihuis It- 
Grand, 121L 

T’ower-looin, 262. K'ohsirurtcil by 
Mr. A,»jstip, of Glasgow, a nu^el 
of winch is placed in the repo¬ 
sitory of tflf Society of Arts, a 
df’-eripU'on of, Mode of its 
.action, -<)'-> Hand power-looms, 
272. Mi Sadler’s invention, 273. 
Reason?against the use of powor- 
looins in silk weaving, 274 
Pullein, hi* directions for saving 
and preparing the seed of the 
mulberry tree, 97. An experi¬ 
ment by him, 104. 


R. 


Reaumur. M,, the celebrated natu¬ 
ralist, “G8. Appointed by the 
Royal Academy ot Scu-rflres at, 
Paris, to enquire into the merits 
of silk produced If spiders; the 
result of (ms investigation, 172 
His observations on muscles, J7->. 
L Reel, ad-scrpitLn o( the, IS 3 
Tlteoling described, 132. hstalilnh- 
i inputs in France tor the $ ui pose, 
inferior <o those ot Italy., 1 'b 
Rhodes,,, Mis-, of. Yorkshire, l r .l 
Her expel orient r‘»f fcqpmg vh— 
worms on lettuce leaves, H»3. 
Ribands, plain, manner ot weav:ng t 
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• 226.. Giftht improvement in, 229. 

Equal to the finest* description of 
foreign make, 230. * 

Richards, an fhgcnious silk weaver^ 
improves the draw-boy, 244 _ • 

stager I king of Sicily, leads into’ 
captivity a considerable number 
of Greek silk weavers, whom he 

• fettled in Pale/mo, 16 
ttnnans supply most other parts of 

Europe with silk; possess the 
lifted of silkworms, winch hail 
been transferred GOO years before 
from the remotest page of the 
East, 15. 

Rome, tlie high price of sillr in, 9 
Rozier, Mons, experiments of, 141. 

Recommends the use of •metallic 
#conductois in silkworms’ aparL , 
„ ments, 142. . 

Russia, establishments in, for man ft- 
Picturing silk of native production, 
:*t 


S. 


Sanuto, Marino, a Venetian, pub¬ 
lishes a work entitled “ Secrets of 
Use Faithful,” 21. • 

SLmtDna, king .if, prohibits the ox. 

port.ition of raw ^lk, 65. 

Saisiiet, description of, 296 . % 

j^.iui, the inaimer v vn %'hich it is 
made, 296. 

Sauvagues, Bossief*de; his experi¬ 
ments as> iy the decree uf heat 
which the silkworm can bear, 414. 
Scliaft'liausciy silk manufactured 

• m, 5k * 

Scuttleiish a deadly foe of the pinna, 

178. 

Sc, the name for silk in the Chinese 
language, 4. 

See-hng.shee, consort of Hoang-tee, 
her observations on the silk pro- 
duced by the worm, 4. _ 

9ftvo, the designation gt'jpen hy the 
Greek? and Romans to thi* in¬ 
habitants of Seroirida. 4. 

Serifta idmSifal with SAeinda, 4. 
Seramdu, part ot lndi„ lying bey oral 
the Ganges, 4. 

Scricum, otasilk, various accounts 
given by several wwtcrs,as to how* 

• it is produced, 7. Appropriated it* 
Rome wholly tti yomau of ran£# 

Shuttjp’a description of, 221. • _ 

Shuttjp-box dcscribed^3d * \ 

Sicily, island ot quantity^of silk ex- 
•porte^annually from, o2. 

Singles, the most simple process in 
silk throwing, 197. 

Smuggling, impossible (o he pre¬ 


vented, 81. Moral evils attending 
it, 85. • • 

Sogdians wish to supply Persia with 
silk, 13. 

Solomon's tenrnle, Ao mention made 
of silk in tlm embellishitfent of, 6. 
Sou dons, imperfect cocoons, 148.* 
Spain, its progression the manufac- 
tutt of silk, 22. 

Spitalfields, a number of Freigih 
emigrants settle in, 60. 

Spinning of silkworms, preparations 
tor, 126. . 

Spiders, manner of producing their a 
webs; the power they fiossess of 
producing threads of different fe-/ 
grees of tenuity, 168. Bags, 169. 

■ Sinai] produce of silk from, 173 
Staunton, Sir George* his account 
w#thc silk manufacture m China, 
44. 

9ft iTCorra, the military order of, the 
first riband that was attached to 
the decoration of, manufactured 
trom the produce *f the AchtuutjjL 
colony in Ityssia, 38. 

St. Helena, island of, silkworms’ 
egga sent to, 42 

Stockholm Journal gives an ac¬ 
count ot the growtu of silk in 

* Simlejj, 40. 

gtovc-rooms, i^e of, 132. Tempera¬ 
ture ot, 1J,J. 

St nerre, Loms.de, brings to jpr- 
fectum the art ot making Wine, 

* and the production of silk at .New 
Bordeaux in Carolina; noticed 
hy the Society of Arts. presented 
by them lgith their gold medal, 
and a preniiuv. of all/., .15. 

Silt, tunc of us earliest use ^in- 
kiiown ; lino. Adopted in the East, 
•0. Extensive manufacture of, m 
Persia, Tyre, and Berytua, 4. 
Wrought silk brought from Persia 
•by Alexander the Great, 6. Little 
known in Europe before the reign 
of Augustus, highly prized by the 
Romans, K* Heavy duties laid on 
by the emperor Justinian; rises 
in price in Constantinople^ 10. 

1 lade in, destroyed by liaichu,15. 
Adapted in England sluirtly alter 
the conquest; success! ■ < 

ment of, in Sicily, 17. in 
duced into France by L( 
numerous establishments for thw 
production ot, in Granada, iffi Im¬ 
provement of, inTinglaiid, 23: Be¬ 
comes cf natittial importance, 25. 

A very general manufacture in 
France, 228 An act passed for 
*1 encouraging the growth of colo¬ 
nial, 33. An attempt to produce 
silk in England, 49. Growth ofj 


establish, 
irst intro- 
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Mi Sweden, 40. The greatest qu?ni 
tity of, produced >in Nan-kin, 44. 

Gi awthof.confi ned to the* southern 
provinces oi France; amount of, 
imported into England from 
China, 41. Prohtlmiou of the ex¬ 
portation of, from fl-ance.SO. Itaw 
Mlk imported through France 
from Italy into EnglanC, .01. 
aLustrings and alamodes brought 
to great perfection m England, 
various kinds ot, introduced by 
thq French emigrants into Fug- 
land,60 High duty on,ab.indoncd, 

7t> Consequent great improve. 

% Clients in the manulacturo ot, 77. 
Duties chargeable u|h>ii the jin 
pnrtation of, 91. Nuinber of broods 
obtained f,u the year in Chin?, . 
101. Attempts to proisudr- -- k ] 
fiom different animals. 167. Made 
fiom spiders’ bag'., nianne r of 
iroparing, 170. Italian thrown, 
i>gn protecting duty-on the ini- 
portation ofi\ i eduction of duty 
on, 207. English, thrown, im¬ 
proved quality, ‘208. Manner of 
waten ng: of embossi ng, 2 1 8 Pro. 
cess for lucjchmg, 301. Chemical 
properties ot, 301. A protection 
against malaria; formerly used r 1 
a medicine, 306. .J.'lie electric p^p- 
pertics of, how first discovered, 
307. 

Silkworm, the lanours of, wholly 
confined to the Chinese, until the ■ 
reign ot the cinpcror Justinian, 4. 
I’liny’s account ot; Aristotle’s ac¬ 
count ot, 7. Introduced into Con¬ 
stantinople by tflio Persian monks, 
’ll. Fed with tbe leaves o' 1 the 
wild mulberry tree, 12. Sucoiss- 
lullv reared, in different par& of 
Greece, 1J Valuable breed of, 
alone pObsessed by the Homans, 
in JMO, 11. An attempt mad(> to 
breed at the Tuilejtics, Fontaine-* 
hlcau, and the casite of Madrid, 

29. Attempts made in England 
to breed; became a subject of in¬ 
terest in Virginia, SI. In Georgia 
and South Carolina, 3S. Heared 
bucctWully at Haucnhoflf, iri Li¬ 
vonia (e-in attempt made to rear 
in lluifeta, 1*7. Feared in England 
as objects of curiusity mid amuse¬ 
ment, 42. Solely subsists on the 
paves of t^e mulberry tie«i94 r 
The number of broods annually 
reared if Asks, in the Isle of 
France, and in Tuscany, 101, Its j 
sciall desire*of locomotion, Id*’' 

A description of, after moult/>.ig, 

110 . bpiuuing,a description of,111. 
Count Daiidolo's account of t e 


various changes of, 111 Sudden 
tiansitions from cohEpi heat in¬ 
jurious to; Dr. Anderson’s account 
of the evolutions 114 Length 
I of, at different ages, 119. , Injur- 
* ously affected by change ot ‘cli¬ 
mate; varieties of, 120. Mftde 
ot tearing, in China; sometimes 
reared on trees, 12.1. Situating of 
rearing rooms; number of inerts 
in the daj , necessity o i prevell¬ 
ing damp, 121. Cleanliness r?ccs- 
sarv in the rearing of, 126. a.Jace 
allotted to, 126. Huildmg em- 
ployeoiu India for the rearing of, 
127. rMotle of rearing in Europe; 
great degree of carefulness re¬ 
quired in the rearing ot, 12K. 
Absurdities formerly believed 
concerhing, 12*1. Manner ot con- 
* vcying to a considerable distance, 
l.jj Necessity of classing hcrorii- 
ing to their ages, 1J4. Heguiatinn 
of temperature in the apartments 
ot, while forming their cocoons; 
will not spin m a cold atmo¬ 
sphere, 140. Efflvt of . oise on ; 
electric influence of, HI. Labour 
required in the rearing of, 152. 
'alhscases of, 114. Light not in¬ 
jurious to, US Description of 
apartments allotted to them in 
cottages; ill vtf'ects which arise to 
their attendants, 119 Attempts 
made to substitute oLher food i £ 
liiulber'irleiyes, 101. 
Sub-&encu\n, a mixti gc of silk with 
other fibres, worn in‘Home, 8 
Swtiyne, Kev Mr., his apparatus for, 
during ttaeir caterpillar stale, 1.14. 
His experiment as to the relative 
merits ot different kinds ot nou¬ 
rishment tor silkworms, 162 
Sweden, an attempt made to rear 
silkworms in, 40 

.Swinburne, travels in Calabria, 96. 
Switzerland, rapid progress of the 
VIk nirmifacture in, 16. 

Syinuicr,’ Mr, his experiments on 
the electric properties of silk, 308. 
e 


Temple, Sir vVilliam, his account of 
x the trape of Antwerp, 24 
■fclVpcopharies, ..is notice of silk, 6. 
Thome, Mons., his observations on 
engrafting mulberry trees; 1WO. 
l Throwing, art ot, bToug'. ,t Irom 
Italy; improvements bince made, 
19(i. - » 

Throwsters, silk, incorporated in 
London, 17 
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I'huanus, liis account of the in¬ 
troduction of silk into Fratice, 
-J * 

Tnun, ti description of thrown silk? 
• <17. 

Turkey .supplies England with raw 
silk, 52. 

■U'ummiiy, two broods of worms 
•reap'd in the year there, 101. 


Utrecht, the treaty of. Cl. 


* • 

Vaucanson, Mons, engaged by 
the Frettfh government; con¬ 
trives a inachme similar to that 
ot the Venetians, lor producing 
damasquitte, 28‘). 

Velvet, french, superiority of; its 
first ^production into England, 
( hinese, inferior to that niumtfac- 
i tureii in Europe, 276. The struc¬ 
ture of, process ol weaving, 277. 
Swnetu les woven with strips, 
2Hfc! German, 281. • 

Ven-hien-tung, Clgnese historian, 
!• # * • 
£h*htc, coinmcreiaWvliitiQn of, with 
the Greek empire; supplies the 
west ol’Lujopo WTthUTIh, 1+ Ma¬ 
nufacture wl silk in high eatcem ; 
piai tim’d without degradation by 
the higher Classes, 2g, 


Virginia, a considerable number of 
mulberry trees ph sited in^ but 
, little silk produced, 32. 

* 


Waring machine, description of; 
manner in which it is worked, 
218 

Weavers, stocking, incorporated by 
royal ordinance in France, 47. . 
Weaving, plain, antiquity of, in- a 
volved in obscurity, 212. Little 
improvement m the apparatus ftr^i 
21.1 * Indian, manner of; figure, 
•the art ol, 232. Antiquity of; 

It practiced by tile Egyptians at an 
' -*»riy*period, 234. Methods of, 
23 r >. Superiority of the French 
^mtternj, 261. Power, 262. 

Welter (Wcovers “ the bitter prin¬ 
ciple," * • * 

Westruni, his investigations of thg 
chemical properties of silk, 305. 
Williams, Mrs., account of various 
trials whirl? she made of vegetable 
instances as substitutes for mul¬ 
berry leg\ es in feeding silkworms. 

• 164. , 

JVmding machine described, 199. 


Zonaras*his notice of silk, 6. 
Zurich, extensive silk manufacture 
of, 54. • 
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